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Cliurlt*. L’niver-ulv. Ynirta* 7. 128 44 Pmlin i. Cw-lioslin ukiu 


Abstract. The «omplo of *MM» specimen* of >he common p»*r , ■• , • /!'•> oifihi (Linnaeus. 

17-18j from the riverine l«k<‘ 8lap> w anal' ,cd with regard to the .duration (rejiardinir the number 
and tiic arrangement of oblique crow side dark bard. JI tjpe** f'» v « '» found and their fre¬ 

quency HflCl the relationship to the vat are dHCtiasjed 

MATERIAL AND METHODS 

Ail single *iniple> were obtained fiom the riverine lake Slapy »*>’ the of 'luring 1988 

and 19»i>. Collect oil aproimons lavd the aize ranging from tio— If- nitn of the body length The 
mem wining placet were near Nova 2ivoho£t and 2dau. All spocutt* 1 " wore conserved immediately 
after catebnig in 4 ° n formalin an«l during the next month the »J'I X ' ol coloration was studied. 
All spccinn'iit note measured nnil in most also the sex was detent IEei * by section. The number of 
tinik cicaa band' was counted separately on the left and right bod >' Blir ' 4 _"' eri ; classified 
a* nen-ramified ones (type “a ). ramified ones (type “b ). m tl»f orm of “ v of V . Each speci¬ 
men wa* lifted following the number of ramifii d and noi>-rarai8e< 1 bars on lha le,t body ^'de into 
tv pc of tlw eolonfion. The >umm*n- mv l*late» load II. F'gurea A.V •Thedark spot on 
the Ilead of *omo specimens wa* not reckoned 


RESULTS AND DISCUSSION 

It not possible to enumerate here all literary sources where the typical color¬ 
ation of the common perch with dark bars it mentioned: a list of some authors is 
presented by Kvatora <198t>) The most important is the fact that the variability 
in the number of bars has l>een known for a very long ti ,Be (see e.g. BIocIl 1784). 
The maxima! range of the number of bars is 5—9 (e g. <* ronow. 1854: J- ric, 1908: 
Sabnncjtfv. 1911; Borg 1949). The color of bars can be brown, brownUi black, 
dirk green, dark blue, sometimes they can change into irreguhn spots (Bloch. 
I7S4: Berg. 1949) In some specimens if was observed that cross bar'- diminish m 
the very dark basic coloration ol the body; soe observations of V. \. \olodin m 
Berg (1949). In the picture of the perch in the work of Marsigli (1726) the dark 
bars arc also not marked. Sometimes also yellow* or gold colored aberrations oi the 
common perch were observed (Grote. Vogt. Hofer- 190.1) 1’iguros A—V* pre¬ 
sent. ba,ic types of the arrangement of bars on the left body stde in the perch inh¬ 
abiting the Slapy riverine lake with the following frequency and representation 
according to the vex: 

A) m:di>' 10» 182 mm III, Uve 145 mm), n lOo; f-mab' W- - l«8_tnm (avc 112 mm), 
n - 107. without bcx determination >j.i- 138 mm fave 89 fl" 11 )- » -= 2~ 


* I’latm I wad 11 (Figure* A - V) will lx- found .it the and of il* w l * nw 
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Tt) mule* 115—ISU mm (ave. 14.1 mm), n I©5. female* 101— 13$ <ave. Lift mm], ii — 7 3; 

without xex determination 72— 136 rurn lave. r J2 mm), n — 3tf 
C‘) male* WJ- 17U mm (uvc. 145 mm), n — 21: Jrin'ikv-i 123— 1 K.« mm {uvo. 150 mm), n ^ J-] ; 

without h*x determination 118 — 101 ) (avis. 81 nun), n = 11 
1>) main- 1 )0 132 mm (avis 124 mmi. n = 5; female* 115— 180 (ave. 151 inns), n — H. witli<.m 

►cx (Mermitiiition 68 00 inns (u\e. 84 min), n 4 

F.) j»«ile» 110- 142 iiitii (n-f. 130 mm), n - 8; female* 115—175 mm (ave. 145 mini, n - 2; 

wirimui ffx determination tiS— SO mm (ave. 7fi ram), n 5 
F) male.' 122—163 mm (ave. 138 mm), n • 10. female* 130- ltio ir.m (ave. l i t mm), n — o 
0) males 115—152 mm <ave. 130 mm), n 5; femak-i 120 — 138 nun (ave. 129 nun), n =o 

11) males 113—160 mm (ave. 131 mm), n 4. female 127 min; without sex ri>H*muiiAti<m I2«' 
nun, r. I 

I) males 120—135 mm lave. 128 min), n - 3; female? 10(i- 175 mm (ave. 146 mm), n - « 

J) males 100— 145 mre (ave. 120 ram), n 3; female 130 rain 

K) maics 142— 173 mm (ave. 150 mre). a 3; without sex determination 160 mm. n - I 

L) males 122—130 mm (eve. 126 nun), n 'Z 

M) males 103—130 (ave. 117 ami), n 2 
females 136-I40rr,rn (uvo. 138 mm), n - 2 

O) mule 95 riim 
)') male 102 mm 
K) female 100 rma 
8} male 130 mm 
T) female 140 mm 
U | female 163 ium 
V) male 131 mm 

As regards the relationship of the type of the arrangement of the bars accord in¬ 
fo the sex. no difference were found (see the similarly frequent representation of 
males and females in the dominant typos of bars A and B). In the Slapv river in* 
lake these types of coloration. (A ami B) formed more than 76% of the whole sample 
By comparing the type of bar’s arrangement on the left and right >ide of the body 
at. 32% individuals differences were found in the order of rank ot ramified and 
non ramified bars. In 14% the difference in the number of bars of both sides was 
confirmed. It is probable that in other localities some other arrang-ment of bars 
can exist, because among the data of th** common perch scattered in the litcratur 
I have found the arrangement of bar- not found by me in iny material from the 
Slapv riverine lake (e.g. in Sabatiejev. 1911; Hensel. Hol&ik. 1972, Hrn.be, 
Oliva. Opatrny. 1!>7,3; Vostradovsky. 1975. Maitland. 1977; Sediar et al. 
1989). The same type of the arrangement of bars as in the perch front Slapv riverine 
lake was found on photos and da<a in Baion (196*3), Terofal (1978), Muller 
(1983), Rass ct nl (1983). 


STJSfJIABT 

The observation? concern types of the arrangements of cros? bars on tlio body 
side in 600 individuals of the common perch. Pern Jluvi'.Uilis, from the single k> 
cality, the riverine Ink© of Slapy (Central Bohemia). 21 Ivisie types of arrang-men: 
of cross bars are described, typos A and B (see the Figure-) are most frequent (more 
than ”6% of the sample) The number of dark cross bars (brownish green or browni-Ji 
black ones) ranged between 5—9. .No differuves in arrangement and numW of 
bars between sexes were found In 32% difference.? in the arrangement ot b.us 
(the order of rank: non-ramified and ramified bars) on both sidv^ of body Mire 
found, in 14% them were differences in the nun11nir of bar* (— one bar) on both 
body sides. 
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EVALUATION OF TIIE GROWTH OF THE CRUMS CARP (fATlASSltS f:\R.mv 
PISCES: CYPltlMD.AE) IN SOME 1.01 A1.1T1ES IN CZFJIIOSI.OY A KM 
AND POLAND 


Abdel Monoirn KHALIL) A Jywf ZAVfcTA 


Di-pacimeui of Xouiogi, Faculty ol X.icnces, Check-s Umvorsitj, 
Vinieod 7, 128 44 Prague 2. C'roehosloi ivkia 


.A b»t rar t. Tin* length .mil weight growth of 1141 specimen* of the cruciaui carp (Ctfrjni- 
cttrai9\U«) from five Czech null two Poh-li loodities was studied u<im the -vale methd Ii« 
growth rate* w*>% compared on the hft*is of the growth parameter lip. In the Niiiall naturalpv. 
Mala Arazimova the growth tate mis flower chan in the pond* anil in tin* V$*tomce rner.n. kte 
due to the ov el fish mg in the first locality Tho exponential character of the length giov*:i.j» 
confirmed by the Bortulanffy ' giouth equation. 


INTRODUCTION 

The crucian, carp Cara*vtu< ''araamufi (Linnaeus I75S) is far from being popti 
among sport- anglers Due to the fact that it is a food competitor of tho carp, ilk- 
not been the subject o! ' a detailed investigation. The ecology of the crucian w 
wa* studied, e.g.. by Blaika (1957), Cihar (1957), Dyk (1956). Libo* vardi 
(1963). Oliva (1957. 1963), Zawisxa and AntOMak (1061). 2ukov (Dili 
Berg (1949), SI ok a (1959, 1960). 

MATERIAL \ND METHODS 

Tin' nuiynv purl of I'h- fish material «.V* persona ll\ lollertcd from thr l.aho natural pojiJtll 
Am/muim (near the village of C'dAkov ice), the Jet nnv poun >Jmci (S(*l of I’rag a.*) and a pm.i 
the village Kroufovfl neur Now' XiraV-ci west of Prague). Kor the -iramK the various tipen 
hauling nets were ti*ed. 40 meters long and 3 meters deep with a nieslir- of size 8-10 man 
a I m* lump net with 10 mit> mesho. 

The ii.i.ils were performed during the clnv" in Scptcmln-r l«J8 (107 spec mu-ni). I he rmili* 1 
wn> ui'.piireil thioagh the kindlier, of Tie. .1 Noviik. cm Oi Inker, 2nd. 1984 (117 *p >. on ifi 
Oih. I0S.1 lot) »fi ), on Ntny. tMfli, lltfi.I (DD sp.j. on Mai. tl*t. 1045. <9f> e<p ), on June. 7t> ]t«i 
(3S up ). on June. 1.3th. 1985 {■»;« sp ). on .lull, fllli. 108.7 (55 sp.), on Julv, 25ih, 108.7 
on September, ?Xih, 1085 (Brian.), on October. 3rd. 1087 (.11 ap k; on Mav, 14 tli. 1886 f2«np 
on Mny. 23rd, I'lgll (37 sp ). on June, 9ih. 1986 (fil -:p ), on October, 7t!i. 1987 (51 rr ). Ti#b*l 
number of crucian carps caught m NIrilii Xrazimov* wee 892 specimen* 

The hj*-k nf Lie- Mnt.l Antzimov-a imt ni.ii pond in the inundated urea of the river l.abe is 2*fci* 
its volume lepev'Hiuits 261 m a , maximum depth in 1 7a in (Otivn. 1977. I.elSak. 1953; Hrbv.4, 
1862). 

Kroin tin pond Jun (in l he v icinitv of Knitelw naci fVrnvnn Lesyl. ft pert, of the Jevanr pul 
chain. were ohinmcd 21 spcH imen-.' on April. 2?th, 1078. The area of the pond js 4 ha. m.vtm i 
depth t“ 2.5 in. 

Out of the U fi lm pond in the \ illaao KroufovA (w^t of I'rfigwl we personally collfit*. n 
October, 27th. 1884. 99 ep-ennens of crucian carp. 

Crucian curp^ from tho Vcstomce riverine Jake, a part of the Novc Mlyny riverine lake «r-•* 
on tho river Dyje, weiw rollectoil on June. 6th, 1935. by Dr. VbcUv und kindly donated &ji 
L usk. On the whole we ollHiited Of spaemw-iui. 



W> have enquired 7 crucian carjve frotn u pond m ihn \ .llagc VykAft near C'e.sky Brad. The* 
crucian car}?* were collected by l>r Oliva un Dnrswbci . 29th. 1963. Thi* loriildy \vjj described by 
Oliva (1939); the area h 4.?‘HJ in 5 , maximum d-pth i- l> 7u m. 

From Rotund w« obtained vnirirtu <-ar|>* from tbc local itv of J>i*ieu near GdaiVl;. nut of a imtuml 
poet bog pond with «tn arva of 600 m ? . half of st overgrown with JuiKUs 29 nvamplas were <ol. 
1 pc loti by Dr <1 Ohvn jii l«tll Further 14 example* m.w oolk*irtod from the locality Kan-zomki 
KmlpiwUie in Ilit- vicinity of Cdaft^k In 1981). Olivu collected 10 specimen* of crucian carp m 
natural pond* in the delta of the Wnlu. io tin- south of ilic> lornivr main droern c f the WjsIb ninr 
OArki Wfchodme :n the vsemitj of <3diiiisk. 

In all specimen* tilt* length oi tlie body "a^ ruoasnn'J (lougitudo corpora, -tandard length, 
SL>. m a par! of fclie sample abo ihe weight was tlet< mimed. Tin- age wus ilotemuned on the basis 
ot the seaic structure by The uic of the projecting up|N»nttiu< Roeuniiitor T* L>L II. using 

• he 17.3 timc-n m.lgnifl canon. In all -jiecicnena tin* vcntroduiKPiuil nidiu* of the scale v.ij mea¬ 
sured. Tlie Rosa Leo * method was iwd with the comet mu value of 111 mm The back calculation 
of tlio weight was* performed ti.-ing tin* motlintl following Rouiiscfcl] .ran Knrhart 1 IGflO). 
The length growth evalwutmi was made by the growth parameter Rji after ZftvAiii (1989). 
.Also tin* imlojc of tho population growth :-iCe fwlurii cun Iw calculated by avmugcing ili<> growth 
rlnir.ietiTi-.tii s) and ihc index of imputation linear growth intensity calculalml by avrragtung the 
rein tor ineromrnt* were uw-d 'Baloit, 1861). Tin* l-mgtli growth was expressed by Boitolanffy'r 
equal ion (lifter K i eker, I UTo). 


RESULTS AND DISCUSSION 
The length growth 

Mala Arazimova natural pond 

In 1978. 197 specimen* of four ago classes were studied The .smallest specimen from 
the first age cl as* measured 73 mni. the longest (loo mm) was enlisted into the 
fourth age clans. The 2nd age clast. (63 c 9 ) was tin- most frequent: then followed 
the third age clas.. Results ol the length growth are .summarized in Table 1. 

In 1984, 117 specimen, were examined, which belonged to the r and II age classes. 
The most numerous ua* the fir-t ago class (98%). The smallest specimen in the 
fir-t. class measured 53 mm. the largest in the second age cla-,s 61 mm. Results of 
the back-calculated length growth are summarized in Table I. 

On May 9th. 1985- 59 specimens of the first age tla*- were studied. Oil the 
average, the body length was 49 mm. the back-calculated length growth was 
42 mm. 

The material from May, 24th, 1985. included 90 >pecimens which belonged to 
the I—11 age class. The most frequent, with 88 specimens was the first age ela*s. 
The maximum body length of 71 mm was measured in a sjiecimen from the second 
age class, the <nmllo$t body length. 49 mca. iu a specimen from the 1st age class. 
The back-calculated body length of crucian carp reached 51 mm in the first year of 
life, and 69 mm for the second year of life. 

The catch on May 31<t, 1985, 96 specimen* " ere studied. In the sample a 
classes 0—If uerc represented, length groupb were within the range of 39—59 mm 
The back-Calculated length was 43 min in tho first, year of life, and 0” mm in (lie 
second year of life. 

On June 6th. 1985, the growth analysis was performed in 33 specimen*. The 
sample included (he 0— IInd age groups The back-calculated body length was 
37 mm (for the first year of life) anrl 17 mm (for the second year of life). 

On June Loth. 1985. 23 specimens "ere acquired, tlie catch of the crucian carps 
including ihe l*t —Hud age groups The body length at tho time of capture was 
51 mm (the l*t class) ami 59 min (tlu Ifrul cla**). The hack-calculated body length 
reached 46 arid 57 min in the first and second your of life. rosp. 
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On July 6th. 1985. the growth analysis was pc-iformwl in 50 -specimens. Tl.r 
cample included the 1st—ITIrd aye groups, length groups wore within the range of 
51 —57 mm. The values nf The kick-calculated body length lor The first year reached 
41 mm; lor the second year 18 mm And for the third year 57 mm 

On July 25th. 1080, the catch from the natural pond Mold .\razimovu included tl.r 
1st and The Ilnd age groups (48 specimens The length groups were within the rang* 
of 40 05 mm The crucian carp reached 12 mm at the end of the first year (b«cfc- 
oaleulated body length) ami 53 nun at tiie cud of the second year. 

On September 28th. 1085 the material of the crucian carp included 85 specimens 
which belonged into the <H- - Held ryi class. The most frequent age class with i»! 
specimens was the first nge Mas*. The insiximnm body length of 52 mm wa& found n 
a specimen from tlie Ilnd age class, tiic* smallest body Imgth. 39 nun. in a speciuun 
from the 0~ age Har*. 7'he back -calculated length v as 40 nun at the end nf rhefir-t 
year, and 48 mm of the second year of life. 

The crucian carp material from Octohrr 3rd. 1985. included 31 xperimen?, wliirj 
belonged to 2 age group* The most frequent vor the first aye class. The maximum 
hotly length of 52 mm was found in a specimen of find age class, the smallest bodr 
length of lb inm in a crucian carp of the firet age class The back-calculated body 
length w as 39, and 47 mm at the end of the first and the second year of life, respecti¬ 
vely. 

Jn the year 1986 Lhiec catches were perfoimcd. From the sample gained on May 
14th. 26specimen^ were studied, included tIn* 1 lllrd age. groups. The body length* 
at the lime of the capture were within the range of 25 nun (age class I) and 55 ana 
(aye clflR* 111). Tin* values, nf the back-caleulatrd body length for t he first year reached 
38 mm. for the second year 41 mm. 

On May 23rd. 1986 the growth analysis w;o- performed in 37 specimen.*included ir: 
the 1st lllrd age groups The length groups were within the ruiiyc of 36 —55 mm. 
'Hie lurk-calculated length was 4M mm nt. the end of the first year and IS mm at 
the end of the second year. 

On June 9th. 1986, the catch included the I—lllrd age groups (54 specimen* 
The length groups were within the range ol30—58 mm. The back-calculated lengths 
were 4» and 46 turn at- the end of the first, and second year of life, respectively. 

In 1087, 51 specimens ol three aye classes were studied. The smallest sptcmuu 
from the first age el.'ws measure*! .5(1 mm. the largest {80 mm) was enlisted into the 
third age class. The l«uth-cakulated body length was 37 mm (for the first), 48 [fw 
the second) and 62 (for the third year of life). 

In the pond KvouCovd wo caught 99 specimens with tho length between S-5 aod 
145 min. Tho cruc ian carps belonged into the I—lllrd age classes, 'flic most fre¬ 
quent age class with 56 specimen* was the third aye ola^s. Results nf the leng-h 
growth are summarized in Table 1. 

From tho pond Jan :n Jevany we examined 21 specimens with body lengths ir. 
the range of 70—165 min. The smallest specimen belonged lo the ILlrd class the 
largest to the Vlth age class. The results of the length grow th from back-calculated 
values arc presented in Table I. 

Jn tho pond Vykaft 7 specimens of crucian carp with the Iiodv length in the rsn~ 
of 125" 150 mm were studied. These crucian corps belonged to the lllrd and EVch 
age rlasM-s. Results of the length growth arc presented ill Table 1. 

From the Yestoniee reservoir. 69 specimen* were studied. The body lengths wire 
in the range of 150 — 250 mm. The specimens belonged to the Vth—Xth aye das-*. 
The back-calculated body length? are presented in Table I. 
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fabln 4 Tim weiplit grouLli of t.lie crucian carp m variOJ* loenlOioj 'in 3 mm*) 
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lu the l*oli"h natural pond Jasiux near Gdafxsk 20 specimitv- were caught m t.*u* 
range of 45—12;) nnu uf the lx>dy length These crucian carps belong! d into Iht 
lJnd— l\rh age classes Results of the length growth are summarized m Table I 
From the locality Gorki Wschodnio tn Poland wo examined 10 <t]>e(:iinens wilh 
body lengths Ix-twoen 30 and 90 mm The crucian carps belonged to the llnd Uh 
age clashes The results ol the length growth are presented in Table I 

From the natural ponds of the locality Karrzemki Kiclp!n>-lcie «n the vicinity of 
Gdansk m Poland we had to our disposal 14 specimens with their body loughs 
between 3b and fx» mm (the I and f Ind age classes) The results at., given in Table 1 
When wo compare tIh* growth rate ol iruuan carps from tlu* studied locality 
according to the size of the. increment m the first year of life, tlu; growth rate is 'lie 
slowest, in the Polish natural ponds Gorki Wschodme as to the Crock localities, n 
tin* pond Jan m Jevany and in the pond \ykaft V very fast growth rate in the 
first v. at of hfi fb.5 mm) was found m the pond Kroui ov.j 

In I'JTS a very fast growth ralt in the Mala Ara/unoia nutueal pond in the 
snond and 111 ml years of life is registered On the other hand m 1985 the growth 
rate in the natural pond Mala Arazimova appear, to be the slowest la 1978. the 
number of eruuan <arp- de<re.w*d Tn 198b using the method of the amount edi 
mitiou of Selmali^l (Oliv a 1959 19b0a b) the crucian carp population was oji 
muted to be lu-5 &00 iishe- per hectare and the average biomass ua- 508 kg :cr 
hectare The growth rate is smaller ow mg to the well known, fact that a large numUtr 
of li'lies hen get into a strong food competition (K ha I id 19$b) 

The comparison of the growth of the cruoun carp in Czechoslovak localities' avd 
localities abroad ij shown m Table 2 and Table 3 



Remarkable u the very felow growth rate in the river West Dun*. m the river 
Neman and Dnieper (2ukov 1000). in the J.atv tan lakes Siver and Dridzas (Sloka, 
10f.9) m lake Re/na* (SLoka 1000) in the first year of life The length growth 
found m the. Jarohnevickv pond and Pofcir pond ha*, fast in the first year of life 
Remarkably very old fishes. with txtronu.Hv 'low length growth were studied by 
Oihaf (1057) In the natural pond lvata’i tan by Cchikuvico (the so (ailed crucian 
carp natural pond) the cited author observed 10 years old h-lins with minimal 
length increments 

2ukov (1965) studied 0 } ears old fishes (in the rivcr-busm of Neman) and found 
a factor length growth Tin. present authors found a fast length growth in very old 
fishes in liio Vtstouuse riv enue. lake 

The weight growth 

The weight of the crucian carp inhabiting the Mala Aranmova natural pond was 
determined lit 121 specimens m 1984 The heaviest specimen (12 g) measured 75 mm 
the smallest weight (2 g) was found in the crucian carp of 40 mm The weight growth 
was calculated according to the following equation 

log \V = -4 3633G - 2 87802 log SL , 

correlation coefficient r = 0 99123 'Du back calculated weight is expressed m 
Table 4 

In 1985, the weights of specimens wore calculated on the b.i<is of the nine catches 
performed during the \ear 'I he minimum weight was found in a crucian carp of 
35 mm in kntith, 0 b gram The maximum weight was found in a specimen of 
% min standard length 10 6 grams The length weight relation was calculated a> 

jog W -4 08054 + 3 00685 log SL . r = 0 99808 

The result' of the weight growth calculated are iun unarmed m Table I 

In 1986, the specimens of both catches wore weighed The minimum weight 
(0 7 g) was found in the sptnim'n of M) mm .standard length The maximum weight 
(15 g) was found in a crucian carp of 71 mm SI. Tlu length weight relationship 

calculated has the following formula log W --4 79300 4- 3 11*188 log SL 

The high value of the correlation coefficient reveal' the proximity of the dependence 
(r = 0 98749) The back calculated weights are demonstrated m Table 4 
In 1987, the smallest »pecimrn in age group I had the weight of 3 5 g and meas¬ 
ured 59 mm The largest weight uj- 14 5 g m a specimen of 05 mm standard length 
from the 3rd age class The weight growth was calculated according to the following 
equation 

log W — 4 37317 - 2 88962 lop SL correlation coefficient r —1)98022 The re 

suit' of the- weight growth are expressed in Table 4 

l'Tom the results of the study of the weight growth (from Malu Arazimova natural 
pond) which oi course is dependent on thp length growth it is evident tls.it. the 
growth rate in the first year of life is decreasing from 1984 to 198" year bv year 
The slow grow Ui oi’ tlu* crucian carp show s that this natural pond was overpopulated 
In the Kmufova pond the largest weight u.i- 110 g in a specimen of 115 mm of 
the length The smallest weight (17 g) was found in a specimen of 85 uun long 
The weight growth was eahulatod according to the following equation 

log W = -5 3811b 3 42298 log SL correlation coefficient r — 0 99851 The 

weight growth ib presented in Table 4 



The wight of the crucian carp inhabiting the Jan m*nd in Ji-vany wo* detennitt'i 
by thy equation: lop W = -—4 024330 + 2.76891 Jog SL. r — 0.08962. The Iicayik 
specimen (128 g) measured 155 mm. the smallest weight (14 g) w*> found in Ik 
crucian carp of SO mm. The weight growth i** summarized in Table 4. 

In the pond Vykan. the minmmm weight (t>t g) was found in a specimen 
125 win in length. The maximum weight »ms found in a crucian earp of 150 min SL 
104 g. The length-weight relation wo*, calculated as: log W — 8.05057 - 2.01215lc-r 
SL, with th*> value of the correlation coefficient r ^ 0.97281 The results of the 
"eight growth are presented in Table 4 

In the Vfstoniee riverine lake, the minimum weight found was 160 g (150 mm SL' 
the um*imurn weight. 280 g. in a crucian carp of 250 mm The following lengtli- 
weight relation was calculated lop W —3.68857 — 2.68715 log SL. r = 0.071*1 

In the Jasien natural pond in Poland, the smallest weight (2.4 g} was found m 
« specimen of 45 min of Jen th. the largest weight hh- 62 p in a specimen of 12-3 nr 
The weight growth was calculated according to the following equation: 
log W — —4.95851 - 3.22346 log SL. correlation coefficient r 0 99474. The 
suits of the weight growth are expressed in Table 4. 

From the locality llorki Wschodnie in Poland, the smallest specimen had 'Jw 
weight of 4 g and measured 60 mm. The largest weight was 20.7 g in a special 
with !H) ram of standard length The length-weight relationship calculated has tb; 
following fonnuhv 

log W =- - 4. 951+58 H- 3-26231 log ST. correlation coefficient r = 0.93549. The ip- 
cults of tiie weight growth are presented in Table 4. 

From the natural ponds «»f the locality Karczemki Kielpinskie in the vicinity of 
Gdansk in Poland, the minimum weight (1.5 p) was found in a specimen of 35 ma 
of standard length, the maximum weight. 4.0 g in a crucian carp of 55 nun SL ih? 
weight growth was calculated according to the follow ing equation: 
lop W = -3.15729 -r 2.10800 log SL. r = 0.99164. 

The hack-calculated weights are demonstrated in. Table 4. 

When we evaluate the weight growth of the crucian carp from the water loins 
studied, we see. that our specimen* reach maximum increments in tho Vfistock? 
riverine lake, followed by the Kroufovd pond and the Mala Arazimova mu uni 
pond (1984). The smallest increments in the first year of the life were found in:t* 
river Neman in Soviet Union (2ukov. 1965) and G6rki Wschodnie natural poni 
and Jasien natural peat bog (in Poland). The weight growth could lx* compaxi 
only with in data from abroad because those from the Czechoslovak localities vx 
still lacking. 

Hnfzdo (1968) cited the maximum weight of the crucian carp. 1:300 g, caujh: 
in Jordan pond in Tdbor (in 1913): the age was not dated. A high value oftk 
weight growth of the crucian carp from the lower part of the river Sazava (110>>g 
in 1967) is reported by Hanel (19831 This author also published the survey* 
the maximum length growth of the crucian carp in Czechoslovakia and in the ar& 
of its distribution. 

The growth indexes and growth equations 

The grow th rate and the size of the upgrow th of the length increments were ais: 
evaluated by means of the index of the population growth rate and the population 
growth intensity. The values of the index of population linear growth intend) 
(?Ci) in the 1st to the 3rd year document, the increment of tho length of the bed- 
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Tabic o. Comparison of tho length growth of the crucian carp from Czechoslovak 
and foreign localitira bused on th© growth parameter R p 


Locality 

R p 1-3 

Rp 1-5 

Luhaii pool (Oliva and Uru3k», 1053) 

65.32 

_ 

Sv&Tuftik poo) 1956 (Lil»0»v4r,ky. 1960:1; 1003) 

S9.U2 

— 

Korean river <2ukov. 1903) USSR 

90.46 

268.11 

bnioper river <2ukov. 1005). USSR 

92.73 

234.615 

Karasi iuii, nomral pond (Oiiuur, 1967) 

101.06 

217.20 

M**ur lake 1050 •Zawis7.ii anil Ant mink. 1961) Polnml 

101.34 

— 

llnduuf lak.> iSloku. 11*39) Latvian SSK 

102.73 

286.22 

Riw’ki. jhh>! 1058 (LilMiovMvky. 19UU/I; 1 ftG.T) 

103.73 


J’avlovo br.iuHi of Rodrog river iLibonvarsky, 190" 1; 190.1) 

103.97 

230.21 

Sivwr lake (Sloka, 19591 lAtvian S.SR 

106.0-1 

1IS.72 

Cork' WscIhmIuiu. ViilanJ (pramm. authors) 

106.9-2 

244.97 

Kii/iibi lake ISloka. 190o). Latvian SSR 

114 OS 

338.31 

Tw-iuik Poland (preheat :».irhor«) 

117.53 

— 

for mi tftfi, natural pond. (Oliva ami Unc-ka. 195".) 

124.14 

— 

fajki lake, USSR (Barg, 194"). riv.n- hnsm of Dnnao 

124 41 

317.20 

Baf ka pool 1956 (Libosvarikv. 1969 1, 19till) 

123 58 

— 

Mala Ara'iinova natural pond 1967 (present authors) 

129.50 

— 

Mala Arazimova 1985 (present authors) 

133.12 

— 

Lolos pool (Lo.-csv&rskv. 1960 1; 190:1) 

13305 

326.56 

Vykafii pond (present author*) 

136 63 

340.27 

Bimtiusi; Lake 195-* (Zawiasa and Ar.to.-uak. 1901) 

137 94 

380.73 

OiWin lake iZawisza and Antosmk. 1961) Poland 

139.45 

373.58 

River-basin of l'iue»*r (&uJcov, 1965) 

13983 

393.16 

Arkuekie lake 1954 iZa'vijzjv anil Antos>ak. 1961) 

140-94 

383.90 

J.u. pond bv Jovanv (printout author*) 

141.74 

365.03 

PHilueka jer.am (LlbosvArjky. 1960/1; 1963). pool 

130.63 


Borovoje lako. USSR (Berg. 1949) 

133.03 

400.09 

l>n*«a river I Pen as. cit. Zukov. 1965) USSR 

157.06 

425.91 

Zajecske jozoro. pool (Liboav&raky, 1960/1; 1963) 

104.10 

370.74 

PrzArw-anki lake <Za«vi*zu and Antoaiak. 1961) 1954 

104.59 

473.33 

Wjian;.*) riverine lake (preaent authors) 

171.64 

420.95 

Przarwunki lake 3 933 (Zawistu and Antojiak. 1901) 

171.74 

486.43 

Htoliovo.'ky pojm Inbodvawky. H'lKPl; 1903) 

176.67 

423.48 

Kroitfovn pond (pre-sout author*) 

192.59 

— 

Mala Araauuova 1978 (present author*) 

197. SB 

— 

Poiar pond *K'.oiJarova. 19.8) 

200.32 

47*.2I 

JftrohntvnjkJr pond (L-.boaviirsky, 1960 1; 1963) 

209.93 

503.96 


In the Mala Ar&zimova natural pond the largest value i* given for 1978 ->C; = 
*= 6*5.21: for 198o if is 10.87. The smallest value of - r Cj = JO.30 was found in the 
Polish locality Gorki Wschodnic. 

From the values of the index of the population growth rate it is evident that 
the la r gest growth rate was in Mala Arazimova natural pond in 1978 (>Cih — 30.38); 
the slowest growth, according to the index 'fCjh = 0.81, tn Mala Arazimova natural 
pond in 1885. A relatively fast growth was also found in the riverine lake Vestoiv.eo 
( 9 C|h = 22.90). The slow growtli according to the index ©Cu, = 9.90 was found in 
the locality of G6rki Wschodnie. The application of the indexes mention'd seems 
not very suitable. Itecause it docs not cover satisfactorily the changes in the growth 
rat<- in the individual years of life 

The growth rate is evaluated satisfactorily by the growth parameter Rp. The 
length growth characterized bv the given index is expressed in Table 5. representing 
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firstly the period of the 1st to trd venr of life sccohdh the period of tlu lit to 
5th year ol life 

The largest value i- given for Mal.i Ara/irnova (m 197KJ, Ktoucova pond an«i 
V< stonier rtu.nn/ iaJc* the smallest Rp = 1000 for Gorki Wschodiuc natuva! 
pond Flic nudioni growth rate was found in the A ykaii and .Ian ponds 

When, we compare the length growth of the min.in carp bv the growth parameter 
Rp from other localities (Table 0) we can sec lliul the growth in the Lubm nature 
pond (Oliva and Hruska 1955) in the localifv ofSvattisa m Iflofi (Li l>o- v ar sk\ 
J9U3) in the Dniepr and Fenian rivers (Zukov 10*55) is the slowest out of a I 
localities cited A ‘er\ fast growth rale wa> found in the KTOllcovd pond m til* 
Mala Aranmova natural pond (in 1978) and in theFo/ai and Jarohnev nkv poods 
from tile* values cited of tlu growth parameter (Table ») it i' evident that it is 
pOssibh* to distinguish the rate, of growth al«o within, two localities growing 'imilarh 
verv rtipidh a- eg Povar uml Jarohnev ickv (Kinds Tor the period of 0 3 voar j 
of life: and siimlarlv u i« possible to differentiate significantly among Inc a hut's as 
eg I’rzcrwVicki lake I'o/ar and Jarohnev icky ponds for the period of 0 — "> voar- 
of life 

The bark calculat'd had\ length' were vised for the. construction of the length 
growth equation according to BcrtulanfTy (Ricker 1975) The Ford Walfoidi 
nu thot «a- Used According to our data individual parameters of the growth e*ju 
jticm were calculated as fodows 


h U(l *-*« *•>) 


Representing the exponential growth hv the parameters obtained we go' the fol 
lowing cuivc c-f numerical equations 


Mala \raimiova 1978 1 

Mala Arazinicn a 1983 
Mala \ra7imova 1987 
Krouc ova pond 
.1 an pond (,J i. v atiV ) 

\ v k.m pond 
\ estentice nurme lake 
Jusicn natural peat bog 
Gorki \\ schodiue natural pond' 


— 250(1— c o 22SSW-0 «'»'»] 

59 (I — e 1 

= -3 33 (I <2«2tl » *«*>) 

— I6f» (1 — C~° 2 *?ait-0 54331] 

— 42y (1-ft 0771 n-o 

= 5607 <1 - c « u ««)) 
_ 5‘il (I — e -^owiu-0 

24 (1 -- e 11 -U 7 MI-J aj 2 Ai| 

— _151 (I — e o 062t>lt-1 01161J 


The cojiiiKiiisot' of the values back calculated from scales and those obtained 
iirr-oidijig to the Rcrtalunffv's model shows deviations oi I I mm in different age 
groups 


CO\t btMONS 

In 1978 and 1984 1987* the length and weight growth of the emeian carp [Oarar 
vv rcrMwitv) in Mala \r*/imo\ a natural pond was studied using the scale method' 
m H92 specjmpn> In 1978 a \erv rapid growth was found In 1985—87, the glow eh 
rule was slower due to overfishing and food comjx'ition 

In the Krone ova pond and m the \ astontoe riverine Ukr a fast- length growth 
was (bund The growth rate in two Polish localities appea-s tu lie the slowest (Gorki 
\\schoclnie iiatuial pond and Jasioft natural peat liog) 

The lengtii weight relationship' lor the back calculation of the weight were stated 
In the Mala Vra/imova natural pond tin weight growth rate is decreasing from 1984 
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to 19S7 year hy vear A factor weight g"ow lh can he noticed in the Ve-tomee ru nrsne 
lake A '•mall weight gnmth is given I'osn two Polish natural ponis from Gorki 
Wschodme and Jotten 

The growth rate wns also evaluated by mean*, of the index of the population 
growth rate find the. imputation intensify I he length growth rale <« evaluated more 
satisfactory by means of the growth parameter Rp When we compare the growth 
rate in the localities studied with the data of the growth parameters from abroad 
the growth m the Main Arazimova natural pond (iti 1983 87J appears to ho slaw 
1 'hc data from the nit oral ponds Goiki YVschodjuc and Ja-ien are always lower 
A faster growth is evident in the ViStonue riverine lake the i£rou*'o\a pond and 
in the Mala Arazimova natural pond (m 1978) 

The exponential character of the length growth ascertained aero - ling to the 
body length growth wav expressed hy Itortalanify's growth equations Trie values 
hark calculated from the scales and those obtained ar cording to RertalanffY s model 
show dev lation of 1 - i mm in different years 
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Abstract. An examination of small samples of several species of amphibians \BuJo rtguUiru) 
and reptile# {C'hamttUo dUepts, Hemidactylua mobomn. Aquma cytmogiuter and Bit** nritlana] 
from Zambia and from Uganda (Plycltadena mawarthientis) yielded altogether 6 species of nema¬ 
tode#. one of them being new to science. These include Cotmoeerert ornntn japomca, Aplvctana 
macwUJfhii, Skrjabtnodon 'nemidartyh sp. n., O’neoa-tcnrif chryeatdhtmoidet, Hexamtlra quadri- 
comis. and PttudabbrecuUQ aminie/ui* S. henttdocfyh sp n differ* from all other concuaer? mainly 
in the length of #pioule (0.060 mm), relative length of t-hc female tail to the body length 11 ; 3), 
number of caudal spines {-}) m females, and in some other feature#. Ctmmi'M <rfalu (Dujartlin, 
1845) sensu Baker et Voucher. 1984 from South American frogs is considered an independent 
new species for winch the name C. uruguayenau r sp. n. h now proposed. The species Abf/reviata 
benoiti Horchner et Woissenburg, 1965 and A. cyanogaauri Hon-hner et Weissenburg, 19Go are 
consirlerod synonymous with Psevdabbrenat: amanUnsto (Sondground, 3926) ParatMandros 
ccnanttinit and Parapharyngodon aegyptiocua are transferred to Skrjakincdon Inglia, 1968 »s 
S. canarievtis (Solera-Bucrtae, ZapaCero-Rumo*, C«ufto* Fernandez et Carrera-More, 198") comb, 
n and S. ntyyptiacus (Moravec. Rani* et Jlyiavy, 1987) comb. n. All the six reported species 
represent the first records from Zambia and Uganda and V. onuxta japonea h for tho first time 
reported from Africa. P. amanunsU in Agama eyaAOga'it/ represents a new host record. 

Until now few studio.* have been made on the helminth parasites of African 
amphibian' and reptiles and despite the great interest of herpetologists and other 
zoologists?, the halminth fauna of thoso cold-blooded vertebrates remains poor)/ 

known (see Sim bo* we 1070). 

During several recent years, while, examining a few amphibian and reptilian 
specimens representing occasional findings from Zambia and Uganda, we collected 
some parasitic nematodes the systematic evaluation of which is the subject of this 
paper. 


MATERIALS AND METHODS 

Mo#I nematode spacuiiona wrm colleotot! from fixftd ham amphibians and reptiles. These 
originated from Zambia and Ugarnlu and worn idomificd by Dr. R. R. Zweifet from the Ame¬ 
rican Museum of Natural History m N-« York. 

Zambia: — A toiftt of H froguml toad apsennena and 10 h/Ard specimens belonging to encral 
apecici were examined, of thorn. only the following Bpecww harboured the nematodes: Amphibia 
— buj'j regular it* Reu*a (2 H|iooimi*riu), Ruplilm — Chamtiflm diU.pt* l.ea-'h (2 specimen*). lleru- 
dactylut mnhouia (Jormee) [ 1 spociruon), ami Agamu cyaungunter fUuppel) (2 specimen*) AH these 
were collected by the Czer-lmeilovak veterinarian Dr. A. TI 11 & in the Oopperbelt region in the sur¬ 
roundings of the town# of Xdoln and Mufulira in the spring of 1976. 

I gauds. — Only 1 spxinmi of the frog I’lythwlnut mnetarwuniHM fDumeril et Bibmii, w.t9 
"rammed; it was collected by the Czechoslovak pumsiiuloguit Dr. F, Duababck in Tou Gamo 
Reserve on 27 January 1978 
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Ik addition to the** material*, a sample of agCftridoid nematode* '/•/fHriearttif, w,. 

provided by th* herpetologist .'Jr M. Kaftan, from Prague, tlic licmnlcxlo-s were »-i»il.-i-T«*ri fi*o 
the African viper Bxtia nrifion* Wagl. which ]uid died shortly after lt> un|>ort from Timnhia to 
Czechoslovakui in tin- autumn of 1980. 

For exBinnmtion the ni'imitrules were cleared with glj corine. All drawmg' wore made withIU* 
anl of a camera lueida. AH material* are deposited m the lii'lmintliolojfnnl collection <il tie 
Institute Of Parasitology, t V.eehodovak Academy of Sceni.e*, in Cr*Ue Jhidvjot ice 1 ii l!rt iuflir.' 
mg account of the species encountered, measurement? are given :n millimetres. 



Fig I C uatruirtmi omaUi jajioniea Yamaguti. 1#38 from !!<>/< regulnrit. A — head end of fcmale; 
H poutorior end of mule; ventral view; C — tail of male, lateral view; i> — pleotane; R.P- 
tail uf female, ventral ami lutenii weua. 
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REVIEW OF SPECIES 


Fam. Cosrnoeereidae Railhet. 1918 

1. Ca/moctrca orMtia joponica Yamaguti, I«W (Fig 1} 

Syn.‘ Ccsmofcrea yiponxra Yamnguti. 1938; Paratotimitr^rra mufiMuUa Kung et Wu, UMfi; 
Coamozrrcu i*rrada (Dujardin. 1845) *tra«u .'loravtc, Baras Rysavy. 1887. 

Haul; Duff ttffulnrw Kciias (fam Bufonulu.'). 

Localization. ml.pnt.ine. 

T.ocalitv Ci»p|a*pbell region, Zambin (aprmg IHTfl). 

Prevalence- in 1 out of 2 ft. rtgularia examined (inlenait) 19 ^penmen?). 

Description- Small, whitish nematodes of fusiform l*ody Oesophagus anteriorly 
with short pharynx, jiosteriorly with l>ul)> provided with valvular apparatus. Nar¬ 
row lateral aloe extending from head end nearly to mid'length of tail in female 
and to second pair (counting from eloacal ojiening) of plcct&nrs in malt- Excretory 
l»orc anterior to bulb level. 

Male (1 specimen): Length of body 1 20, maximum width 0 102 Numerous somatic 
papillae present. Width of lateral alae 0.009. Length of entire esophagus 0 312; 
length of pharynx 0.021. length of bulb 0.018. its width 0.051. Nerve ring and ex¬ 
cretory jKjre 0.135 and 0 216. respectively, from anterior extremity. Well aclcroti/.ed, 
0.096 long gybemiK-uhim present; spicules rudimentary weakly srlerotizort. Four 
pleetanes present on left .side und three on right side of body, rosette papillae of 
pleetanes provided with 6 — 9 nnnute, posteriorly directed processes Oblicpie. paired 
subvcntral muscle band' present in region of plcciancs Tail provided with some 
32 poKtantal jiapillae distributed vcntrally. subventrally. laterally and subdorsaly: 
genital pa pill tic indistinguishable from somatic papillae, one pair of suhventral 
papillae situated in proximal third of tail markedly larger than somatic papillae. 
Tail conical, 0-153 iong, with terminal spike 0 021 long 

Female (10 specimens). Body length of gravid females 2 20 3.85, maximum 
width 0.258—0 422 Width of lareral alae 0-018—0 024. length of entire oesophagus 
0 405—0 625; length of pharynx 0 021—0.030. that of bulb 0.090 - 0.126. its width 
0.105—0.186. Nerve ring and excretory pore 0.216—0.219 and 0 186—0 3-SI. re¬ 
spectively. from anterior extremity. Uterus prodclphic Vulva situated near mid¬ 
body. at 1.13—1 88 from anterior end. Eggs oval, Ihm-Wftlled. containing larvae 
size of mature eggs 0.129— 0 ISO v 0 081 -0.102. Tail conical 0 360—0 528 Jong 
(representing 14- 10% of body length), ending in long, slender caudal spike, length 
of spike-like portion of tail 0.225—0.270. representing 51—83% of whole length 
of tail Minute outlets of ph asm ids situated in posterior half of tail length. 

Uornments: — The species Co.wmr.erca ornaf/i (Dujardin, 1845), a common para 
rite of anuran* in Europe, was lirst reported from African continent by B*yli* 
(1923) from "a frog" in Egypt. I^ater the same sjiecnes was recorded from Sierra 
Leone (Puylacrt 1970), .South Africa (Baker 1981), Upper Volta (Baker and 
Vaucher 1984) and Egypt (Moravec el al. 1987a). and probably also the finds 
of Gomutcerc* sp from //ana (= IHychtuUna) WMcarcnieMis and Bufo spp from 
the Sudan (Pike 1979) refer to this .species. 

According to Baker and Vaucher (1984), C. or not a occurs in several zoogeo- 
graphical regions of the Old World (Europe. Africa, India, Malaysia. China) and 
these authors recorder! it even from from three Laptodactylux species from South 
America (Paraguay). However, the description of theoe South American -specie* 
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given by Raker and Vaucher (19K4-) indicates that there are some distinct mgr. 
phomet-rical differ cnees between them and con-pcc-ifio materials from Europe. li 
concerns’ mainly the shape and relative length of the female tail, size of the body 
of gravid females, and the extent and width of lateral alio While the length of the 
female tail represents 15—18% of the w hole hotly lengt h arid it is tapering abrumptly 
in proximal eighth to a long spike like posterior portion in South American speci. 
211 ms, the female tail of European specimens represents only 5—9% of the body 
length and its spike-like portion is shorter that a half of the tail, lateral ain« ia 
South American females are narrow (0.018 mm), extending posteriorly only to the 
proximal thick part of the tail fi e. tu one eighth of tail length), whereas those m 
European, females are brood (0.036—0 45 mm), extending posteriorly talow the 
mid-length of tail (to third or fourth fifth of the tail length): the same concern* tfo- 
position of phasmids. While the length of gravid females of the South Amnio* 
material i» only 2.G—4.0 mm. the gravid tcm&lcs of C. ornata from Europe ine-tnun- 
4.4—10.3 mm (see e.g. Tavasso< 1931. Moravec and \ ojtkova 11174. Hart 
wieh 1975. Ry/.hikov et al. 1080). Because of these facts, we cannot agree will. 
Baker and Vaueher (1984) that the above mentioned South American sperimw. 
belong to C. ornata (l)ujardin. 18-15). In our opinion they represent a now, hitherto 
undescribed species, for which the name Cosrnocerca uruguayensis sp. n. is no* 
proposed (this species is established by indication (*ee Art. 1G of the lntematioul 
Code of Zoological Nomenclature). 

The morphology of the present specimens is practically identical with that uftht 
specimen- collected from Bufo regular is and Haw spp. from Egypt and report'd 
by Moravec et al. (1987a) as C. ornata. But in comparison with the conspecJic 
materials from European frogs and toad-, these African nematodes are substantially 
smaller (Ixidy length of gravid females only 2.2—0.6 mm compared to 4.4—10.3 mra 
in European C. ornata) and there are also some other slight morphometricai dif¬ 
ferences between them (width of lateral alae in females 0.016—0.024 mm verw 
0.036 —0.043 tnm. phastnids on female tail small situated approximately in mil- 
length of tail compared to conspicuous, spiko-liko ph asm ids shifted more posteriorly 
in European C. ornata). By these features the African specimens are indistingubh- 
able from the Asian species ('. japonieti Yamaguti. 1938. which is considered a* 
only a possible subspecies of C, ornata by Moravec and Sev (1985); C. jajmtm 
has been reported to occur in Japan, China. Vietnam and Oceanica. 

In our opinion, it seems reasonable to consider the nematodes designated a* 
Cosmocena jo/ionica Yamaguti. 1938 as well as those of the present material and 
those reported a* C. ornata hy Moravec. et al. (1987a) from Egypt as a Soparth 
RubsjtecHis Cosmocerca ornata ju/toniea Yamaguti. 1938 in contrast to the nominal* 
subspecies C ornata ornata (Dujardin. 1845). it appears that while the second sub- 
species (6\ ornata ornata) is distributed in tlic temperature zone of Europe, the 
ffret ono (C. ornata japonica) parasitizes frogs and Toads in the subtropical and 
tropical regions of Africa and Asia Unfortunately, except for the paper by Mo¬ 
ravec et al. (1987a), there are no descriptions of C. ornata in the literature relatiag 
to the materials from Africa and, consequently, it can be only supposed that they 
belonged to C. ornata japonica too. 

2. Aplectana macintosh, i (Stewart. 1914) (Fig. 2) 

Sen.-. tOrsiurw pratputiol** Skrjabin, ICIIti; Aplc<i<u<a *ehn*idtri Trav&fctn*, IU31-, 'Jry> 

fniOiun paictatum Walton, 1933; O. hmtnjiietiiurn Yuan, 1903; O. n.ii.ulum Rinliuml. Ifcii 
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Hof t?: Bufp rrgutaris Reus* (f-irn Bufonidoc) and 1‘lyrhadtna matcartvittuirs (Purnciik *t Blbron) 
(fiun. kanidae). 

Localization: inu-.s'ine and cloaca. 

Local it i* = • Coppftihelt rcpion. Zambia (in D. rf(/iilar<« — spring I976I and Toro Omnn Rev-rve, 
Uganda (in P. mtura/* ni> n*i* '17 January 1078). 

Occurrence; in J cut of is. regulurut from Zambia (intensity ).» speciniejas} and in single P. 
tnntccrtnit’lfii fram Uganda (1 specimen). 

Description: Small, whitish nematodes of fusiform body. Lateral alae extending 
from anterior end of body to tail. Oesophagus anteriorly with short pharynx, pos¬ 
teriorly with bulb provide with valvular apparatus. Excretory pore situated at 
level of anterior border of bulb. 

Male (1 specimen from B. regular ir\ measurements of l specimen from P. truix- 
cartvier.M' in parentheses): Length of body 1.59 (1.95), maximum width 0-218 
(0 218). Length of entire oesophagus 0.1554 (0 3150); length of pharynx 0.018 (0.024), 
that of bulb 0.084 (0.003). its width 0.090 (0.000). Nerve ring and excretory pore 
0.10G (O.OGO: and - (0.324), respectively, from anterior extremity. Two well sdero- 
tized spicules with sharply pointed distal ends present: length of spicules 0.233 
(0.195). GuhemacuHim moderately selerotized, length some 0.0t50 ( —). Genital pa¬ 
pillae indistinguishable from somatic papillae. Anterior lip of cloaca bearing one 
impaired papilla. Postnatal papillae approximately 24—152 in number, these being 
localized snbvcntrally. laterally and subdorsally. Tail conical, 0.270 (0.2-tol long, 
ending in sharp eulicuiar point. 

Female (10 specimens from R. reguViris)-. Body length of gravid females 3.05 4.70. 
maximum v,i*lth 0 320 0.530. Length of entire oesophagus 0.585—0.625: length 



Fig. 2. Apitelana macirUoshti (Stewart, iU14). A — baud end of lemulo; B — tad oi male; C — 
tab of female. 



of pharynx 0.021—0.024. that of bulb 0.117- 0 135. its width 0.123—0.153. Xen>- 
ring and excretory pore 0.100 0.245 nnd i).290-~0..>50. respectively, from ant.Mior 
extremity. Uterus prodelphic. Vulva near middle of body, 1.40—2.41 from anlnur 
end of body. Eggs oval, thin-walled, containing larvae; size of egg? 0.093—0.10a.; 
0.054—0.072. Tail conical. 0.476—0.544 long, ending in long, slender cutioular spike 



Fig- :t. Hkr job motion hemtdaotyl^ sp. n. from Hemidactylua mabouia. A — head end of feiw; 
K — head end of male; C — lad of female; 1> tut) of male, lateral vjow; E — posterior enuri 
jnah*. ventral view; K — tail of male, ventral view. 


182 


(length 0 286- 0.299), Pair of small papill*.-like outlets <>f phfwmids present in 
posterior half of tail. 

Corn incuts: — A . mneivioxhii is widely distributed m Africa, being reported from 
Egypt. Sudan. Morocco. Sahara. Senegal. Tipper Volta, Congo Tanzania and South 
Africa (sec Raker 1980, 1981, Moravec et al 1987a); it has not hitherto been 
reported from Uganda and Zambia. D. regular;* and P. maxrarenifnsu are the moat 
frequently recorded host* of J. maxcintoshii in Africa. 

Earn. Pharyngodonidae Travassos, 1919 

3. Bkrjabinodorv heviidaclyli ap n. (Fig. 3) 

Type boat: /i r.tAid•v tybf mobou.a (Jonn**) (fftnv Okkomda*) 

Localization: IftrgH inl«»line. 

Type locality. l,\ippt*rl»elt region (surrounding* cf Ndolaan.l Mufuhra). Zambia (spring 1976| 
Deposition of types: hototypo, aliot\pe and o iarutv|«M in Institute of Par&iutology, Cr©- 
chozlov&k Academy of Sciences, Ccsko BvutAjovmo, O/eolioelovakia. lieJm. Coll l(at. NV 
N - 459. 

Etymology: The specific name of this species is derived from t'tn» generic name of ns hist. 

Description: Small nematodes of fusiform body, cuticle transversely striated. 
Mouth surrounded by six small, round lips, each of them bearing one ill-visible 
papilla. Excretory pore situated at bulb level in females and in post oesophageal 
region in males. Tail ending in a long, slender caudal spike. 

Male (1 specimen; holotype): Body narrow. 1.03 long and 0.109 wide, with trans¬ 
versely striated cuticle. Lateral alae well developed. 0.016 wide, extending along 
body, ending posteriorly a rather long distance in front of cloacal opening Length 
of oesophagus including bulb 0.228. length of bulb 0.048, its width 0.048; bulb 
provided with sclerotizod apparatus. Nerve ring and excretory pore situated 0.120 
and 0.340. respectively, from anterior extremity. Testis reaching anteriorly some¬ 
what below excretory pore level. Short, well sclerotized spicule with sharply pointed 
distal tip present, middle part of spicule markedly expanded: length of spicule 
0.060. its maximum width 0.003. Three pairs of large sessile papillae present, of 
which first being preanal and remaining two postanal, pair of very small, ill-visible 
lateral papillae appearing to be present at level of first postanal pair, representing 
probably outlets of phastnids. Tail conical, its posterior pari formed by a long, 
slender caudal Spiko; length of complete tail 0.150, of which caudal spike rep¬ 
resenting 0.105. 

Female (0 specimens; measurements of allotype in parentheses): Length of body 
of nongravid females, including caudal *pike 1.02—1 8| (I 8I) ; maximum width 
0 122 -0.231 (0.231); cuticle transversely striated. Length of whole oesophagus 
0.326-0.340 (0.340), length of bulb 0.072-0.075 (0.075). its width 0.066 -0.084 
(0.084). Nerve ring and excretory pore 0.090 0 108 (0.1081 and 0.204 0.313 
(0.313), respectively, from anterior extremity. Width of lateral alae 0.006 I ) 
Vulva situated just below excretory pore, i e 0 231 — 0 340 (0.340) from anterior 
end oi' body. Anterior vulvar lip somewhat elevating Vagina straight. pointing 
backwards, its anterior part forming distinct ovijertor. Both ovarins situated in 
nt:ddJc third of body length. Anterior, broad part of tail 0.039 —0.082 (0.082) long 
suddenly narrowing to form very long, slender caudal .spike; latter 0.306—0.530 



(0 530) long its middle thud provid'd with 4 (4-1 cntunUr spines spine* no< ah 
served on smallest females 

Comments — The general morphology of the present speciiHwi' shows lh .r 
appurteruuia to the genus Slrjalw>d>n Ingks 1998 (sv; Inghs 1998 Pcttcr and 
Quentin 1976 Rood. I9S51 According to Roen (ll*8o) this genus ui< hides a total 
of 8 species characterized by the pr«-i.nce uf the -picule (beside- th«*sc species in 
which it !■» absent) S pnra^mthy Maw son 1971 S tnnfiin/ar (Sanclirroimd L933) 
S ecelopor: (Caballero III IIS) ,S' n<durn> (Johnston el Mauson 1947) S ram 
cifiipayiqmi (Tet.veira de Freitas Vicerre it Ibanez ITrtS) S ertrowame Banisrt 
Coy Otero 1971 S’ mrdmac (Uaraa C'aUcnte 194S) .S’ *chikkabafou (Anniw 
1973' and S ma'Cninai Rooa, 19S.> Moreover also th» specie- recently de-erilcd 
as VaTnihtlan'iro* cnminmst', should Ik t-ansterred to this genu- a- Slrfabinodi* 
cawncu^rt (Solera Puerta- Zapatcro Ramos Ca-tafio Fernandez ct Carrera Moo 
1987) comb n m this paper the genu ParalJulaniric liayli- 1930 i- con-idend 
in accordance with the concept of luglis (19085, Pctter and Quentin 1 1976) 
and Moravec (1999) who list in it only the -pecies parasitizing Australian and 
New Quuiea frogs In our opinion n'so flu species Pamphan/mpni nr mgypLam 
sliould bo tran-firrod to Skrjabmodoit, this species wa> established only on do 
available male* and accordingly, it va- assincn"d to Paraphtryngodon ontv tea 
t&tjvely Its morphology is very similar to that of S raflarteii9>? and both -per.* 
might be even identical consequently we ar* transferring it to Shrjab>> odov v> 
,S aegyptracus (Voravec, Barus et Ryiaw 1987) comb n Even though the male* 
of 8 tanariensi* and S aegpyftacus seem to be morphologically indistinguishable 
and both the species were described from -kinks of the genus Ch-tlcidce (sec Soldi 
Puerta* et al I9S7 Moravec et al 1987b) we think that for the time being 
until also females arc described for the second species it is reasonable to con-ubr 
both species valid the first .species has been described from Canary l-land- wiule 
the second one from Egypt 

8 henndactuh sp n distinctly differ- from all the above mentioned congeneric 
species in the length of the spicule except for 5 cnmrwnns 8 a&jyptiacu^, S m s 
tomat, S medrnae S pam*mth'f and S whtUiohrdn i However in contrast to the 
new sjhmics S camrren*n is charatteri/ed by a shorter female tail (0 40 inn, 
versus up to 0 53 mm) and smaller relative length of the tail to the body length m 
females (1 8 8 compared to 1 8 0), larger body in females (2 9—4 1 rnm ver-it, 
1 0—1 S mm} and bv the host types (BiHivud/w* versus Gvkkorudao) S maJtt'omi 
by the presence of u short smooth female tail greater body length in female* {1 8- 
3 9 rnm ver-iis l 9—1 S mm) and l»\ the geographical distribution (Spam ver*N 
Central Africa) 8 incdiuae b'~ the presence of’ a larger number ol spine* on the 
female tail (7—9 versus 4) length of the lemal- body (4 .»rnm ver-u- I 0 —1 S riim) 
host types (Iaie<-rtjdiu* versus Gokkoiudae) «uid gocgraplucal distribution (Spam 
versus Central Africa), S para#/ndhj in ailuMiun to -oiiu. other features In the 
Aignififant difference concerning the ehorologv of both (.$ para*a /thy hom^ 

a .specie- of the blinder- I-lands — Au-lralia) and S *ch<kh )b<tlwi by the markotlh 
ilevatcd vulva, absence of <aud.il spines in females, ho-t type* (l.accrtid.ie Vir-u 
Gvkkomdai), and bv the geographical distribution (Soviet Central Asia ver-u- 
Africa) .s' (u-r?'/pt"u v.t, for which female- arc unknown, can lie separate:! from th~ 
new species by a relatively -liorler sp:k« hk< poition of the male tail ho-t typv 
(SeinudaH ver-ua Gckkonidae) and, perhaps al-o by the geographical distribute 
(Northern (Fgypt) ver-u- Centra! (Zambia) Africa)) 



Fum Ascar.dae Baird 1853 
4 ihitroatcarts chrysnnib*ni<udft> Skrjabin 1910 (Fig 4) 

Svl» 4 Karts I nvolutn Gedoelitf 1916. 1 b if'ii t* OowleNt 1916 -J robibrn Basils 1919. 
Am/yixcaefun rjctfoelfd* Yorke ct Muploslon. JO, 1 !. I afc»otnum 3 hj tor. 19>4. I <yiu»» 

Thwwtc. 1 A )U/tcrnr>apillalurn 8awl«roun(l l«tl > I pester- ftasWd 1%» 

Hosts Itvjo retiuiariiT tfaitt Bufonidao) ami (. hamndco dU* pit Limli [fam Ommueleonti 
liar} 

Loc ahzatton Biomadi and anterior part of intestine 
Locality loj'jMTliclt raction Zambia (spiing 197b) 

Ouurrem < inlnnb/f exumiiieil putcnsitv I mill 7 tuiiiUcule ?pe inn «»*•> Anil m Itorh 

C’4 dikjnn lifitriisitv S mil 28 *tpCOH\.‘iis) 

Description Small ascai idoids male> slightK smaller than female Lip, almost, 
square labial pulp deeply cleft mto two rounded M>cs denticle, rclatixelv large 
extending around whole border of lip Slender interUbia with membraneous odges 
prfsent Lateral alnc absent Oesophagus narrow long provided by three small 
terminal granular rounded lobes Wntrieulus absent Xcrxe ring encircling or-.o 
phagU' approsimatf l\* at l>ordor nf it, hrst and second fourth. Intestinal caecum 
on loft side very long extending au'enorly almost to nerve ring level Rxcn'torv 
pore at Jcvol of n**r\ e ring 

Male (5 specimen, from Ch dthpi^ measurements of 2 specimen, from D 
in parenthcsos} Lintrtli of bodv 18 23—3041 (.“>05) maximum width 0;lS5—0 966 
(0 190—0 304) Lips 0 120 0 165 (0 057) long length oi inter labia 0 045 -0 060 
(0 015) Length of oesophagus 2 63—4 67 (0 97), distance of nerve ring from anterior 
extremity* 0 435 0 74s (0 285) of excretory pore 0 317—0 775 t } Intestinal 
caecum I 20—3 88 [0 Id) long Posterior end of l>od\ of older male* \entrally l>ent 
Spicules almost, equil shn'l.r I 15—2 18 (0 59—0 153) long Tail conical 0 258 
0 310 (0 177—0 218) long with sharp conical mueron Caudal allac well developed 
extending .approximately from and nor en 1 of ejaeulatorv duct nearly up to end of 
tail Ventral pruloacnl surface m region of caudal ala. provided with wrinkle l orna¬ 
mented area Thirteen (twelve to thirteen} preanal papillae pri ,eni Additional 
unpaired papilla situated On anterior lip of doacal open ug Postaaal papillae pair 
of sub ventral papillae present Inflow i loacal opening and two p ur> of ,;n dler papillae 
ne ar tail tip (in on° specimen two papillae on one side and three papillae on opposite 
*:ide) Phasinids le'eral near last pair of suh\cutral papillae 

Female (5 specimens from Ch dtfapts measurements of 5 nongr.uul spec imens 
iroru B rttjvlari* in pare nthe^e*} Length of body 32 10— 45 42 (5 05—17 011 rua-vi 
mum width 0 633-133 (0 245 0 707) Lips 0 150-0 195 (0 06J-0 I W) long, 
length of mterlabm 0 OliO —0 075 (0 030 0 068) Length of oesophagus 107 3 67 
(1 2.5—2 45} distance of nerve ring from anterior extremity 0 707—0845 (0 299— 
0 344) of excretory pore 0 7C2-0 038 (0 299-0 317} Intestinal caecum 1 56- > 72 
(0 08—1 07) long Vulva -itUAtad 13 46—IS 20 (2 58—5 S3} from head end Vognw 
directed posteriorly Egg, almost lounded 0 081 0 108 in. diameter Tail conical 
with terminal mueron m small specimens in larger specimens becoming rdattv.lv 
f-hurter, often with withdrawn distal end length of tail 0 .513 0 304 (0 122—0 133) 

Comments . Ae.ordmg to Sprent (1985) who revised this group of nematodes 
the genus Orneon*cart> Skrjabin 1916 is a valid taxon the. basic: feature of which i, 
the ornamentation ot the male tail 0 chnjsanthemoide* wa, originally de'C rilad 
from Hufo sp ju Lad Africa but according to Sprent (1985) it r» widely distributed 




Fig. 4. Orntvafcaria rhrytaiithemoule# Skrjubiu. lyiC A — (interior end of female body, B, 
C — liiad end, dorsal and ventral v lewx, D — tail of juvenile female; E — tail of more advun<*«l 
female; F, G — tail of mate, lateral and ventral viewa; H, I — posterior end of male, lateral and 
ventral views. 
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m West ond Central Africa, from where it was reported from various amphibian 
end reptilian hosts (toads, frogs, lizards, chelonian*. snakes, crocodiles), including 
lufo reyvlaris and Chi made/) diU.pt *. This species has not hitherto been reported 
from the territory of Zambia 

o. Ilexamelra quadricornii <Wedl, 1861) (Fig. 5) 

Rvn.. A9e<tr»g qwdneernis Wcdl. 18*1; A. gealn Parana, 1SSB. 1 tjuadriivtxua Lina tow, 
l&t*; i*olyrMphta ualersumt Bath*. 1021, i H.iylm .•! IJuuhncy, 1(122. M emmet ra 

cnfftnnta Wu ot liu, 1998, Ophaliuoarm naira* Ymnuguti, 1935; 0 gt.'nnhritnm.tqrUa Kr?u. 
1'XiS; 0. ururwipieula Krvn, 1988; FolydrijAut dahnaiinn Kroia, l!MO; He.rainelra d.itMKvUzUt 
Krcu. 1914; Poiyddphlt tmjar Mozgovoy, If 5:1. II. mulltcornut MoAgovov *a. Romanova, 
jijjjj. // Im/xovi Momvi'C, IflOC; II. ilageslaruta Markov, Kliuny-tkino »-t lingor'uva, J 9 7 2 

Host Butt arieUtnn Wag] (f«n. Viperida**) 

Localisation: inUwtnW. 

Locality. Zamlnn (autumn 1986) (snake died shortlv after hong mijiorieil to Prague in Czeeho- 
tlovakia). 

Occurrence: a total ot 15 nematodes (12 wlulta mid 23 Inrvoe) won- found in a ungla .uc-ko 
examined. 

Description: Larger hrounUh nematodes, males smaller and more slender than 
females. Lips slightly wider than long, provided with dentigerous ridge- (nterlahia 


A 


B 



Fig. o. Hteatixtlm qa.nl,no rum (Wed!. IHGl) A — (lead end of male; C — tail of male, lateral 
View; D — jioslrrior end of matu body, lateral View. 



absent. Lateral alae m form of low ridge extending along lateral line* in mUlfc 
oesophageal region. Nerve ring encircling oesophagus near its anterior end. excreUuv 
pure situated slightly below nerve ring level. Short intestinal caecum present n 
some specimens. 

Male (5 specimens): T-engrh of body 15 56 -95.34. maJimum width 0.&5 2.1$. 
Length of lips 0-122 - 0-190. Oesophagus measuring 4.62—6.50. Nerve ring and 
excretory jHire 0.517 — 0.911 and 0.529—0.91s. respectively. from anterior extrem¬ 
ity. Tail conical, 0 272 0 919 long, with small terminal cutieulftr spike (kn?ll 
0.015). Spicules with two alau. 1.29—2.18 long. Preanal papillae numerous taboot 
35 pairs) Postarutl papillae: 9 pairs of subventral (first being double) and *2 |*ut< 
of suhtlorsal papillae present. Lateral pluismidx near tip of tail. 

Female (8 specimens): Length of body of gravid females 109 — 190. maxim-jin 
width 2 8 Length of lip* 0.190 -0.245. Ocsophugu- measuring 4.45 -4.05. Xtrre 
ring and excretory pore 0.759—0.816 and 0.763—0.825, respectively, from anltrv 
extremity. Tail rounded, 0 590 0.612 long, with small eutieular terminal sp4e 
Vulva situuted near middle of body. 5.90 — 6.70 from anterior extremity. I'ndmdM 
uterus spreading into six uteri. Size of eggs 0.090—0.096x0.075—0.084. 
Comments: — A detailed redcscription of //. quad ricorn is including its mo>l c- 
portant morphological features was provided by Haruit and Kornalik (1983); 
their material originated from Vipera rueseli imported from India to Czechoslovak 
and kept in captivity for six years and from Bitix gahonica that had been ur.o- 
psied four years after its import from Africa. Later the systematic status of this 
species was revised in detail in the papers by Fetter (1968) and Sprent (1078). 
According to the latter author. H. quadricornis is a frequent parasite of a number 
of elapid, viperid and colubrid snakes that is widely distributed in Africa. Southern 
Europe. Eastern Mediterranean, India. Malaya. China and Indonesia Originally 
this parasite was described from Egypt from Naja kijc, but from Africa it 
reported also from several other countries from other hosts snakes, including Bill 
midair# Sprent 1978). Thi* is the first report on this species from the tero'.crr 
of Zambia. 


Fam. Physalopteridae Railliet, 1893 

6 Pxeudabbretiota amaniens/s (Sandground. 1928) (Fig. 6; 

8yn.: PhyMlajJ,™ nrnunirru"* San.lgrouiul. li»28: AbbrnAatn btnviti Horchner et W«Mf 
burg. 10B3: I rynm^nnltn Hyrcluirr Cl WrissCnburg. 1965. 

Host: cyai<o</ftst*r (Kuppell) {fam. AgHinidap). 

Localization; large iiitpmne. 

I.ornfity; CopperbHt region. Zambia (spring 1976). 

Prevalence; in l oar ot 2 A, cyntiitislxr examined (intensity .1 *.pvcim«\.-t). 

Description: Medium sized nematodes. Head end provided with two lateral 
pseudolabia. each of them bearing two well developed submcdicin papillae and one 
amphid. Emh pseudolabium armed with a big externolateral tooth and snullur 
suhrnedirm teeth, two on each side; internolateral tooth and denticles betn«a 
extcmu-laJcrol tooth and angle of mouth not observed, but may he present (n-o 
face views wen- prepared). Head end lx*aring cervical eutieular inflation llu-nl 
cavity well developed. Oesophagus distinctly divided into short anterior muscular 
jiortion and long posterior glandular portion. Nerve ring encircling oesophagus near 
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its bade. Excretory pore and deirtds approximately at level of junction of muscular 
and glandular portion-* of oesophugus. 

Male (1 specimen): Length of bod} lo.OS. maximum width 0.490. Oervieal inflation 
0.435 long, it' thickness 0.081 Length of lip- 0.041. Length muscular oe.soplia.gus 
0 299, that of glandular oesophagus 3.13. Nerve ring deirids and excretory pore 
0-299, 0.381 and 0.394. respectively, from anterior extremity. Spicule* unequal. 
Left -spicule well sole retired, slender. 0.321 long and 0.012 wide. Kiglit spicule 
broader. les* -elorori/od. measuring 0 126 ''0.018. with narrowed distal tip Tail 
conical with rounded end. peridoaeul region with many small cuticular verrueac. 
Caudal vesicilia well developed. Throe pairs of preanal and one pair of postanal 
large |Hiduncul»te papillae present, tirst pair beiug slutted .somewhat more ventrally. 
Two pair* of smaller subventral pedunculate papillae, situaled close to each other, 
present at mid-length of rail and last pair of sulventrals located in front of tail 
tip; one unpaired small ventral sessile papilla present near right papilla of last sub* 
ventral pair. In pericloacal region, one pair of preanal and one pair of postanal 
sessile pwpilloo prosi-nt. additional impaired median sessile papilia present in front 
of oloacal opening. Iieing situated at level of precioacal sessile papillae. 



Fig. 8. i-ieudabbrtviaia amanitnti t (I'&ndgr.jund, 11)28). A — heart end of female; B - tail of 
male, ventral view; C — anterior end of female body. D — tail of female. 



Female (2 specimen*): length of body of young female* 11.70- 12 SO maximum 
width 0 508—0.612 Cervical inflation 0.209 long and 0 040 thick III one >|wc;intu; 
and indistinct in another one Lcugth. of lips 0 027. length of muscular oesophagi!* 
0.2:11—0.285. that of gluwlular oesophagus 1.77 — 2.27. Nerve ring. deirid* and ct 
crotory yiore 0.218—0 258, O HM-—0 405. and 0.258—0.304. respectively. from an 
ten or extremity. Vulva situated 2.18—2 80 from anterior end of body. litem 
without eggs. Tail conical, 0.177 0.244 long 

Comments: — The present state of the taxonomy of phy'ftlopCcrid> is unsatu 
factory and the group would require a revision m tin- future. In I96K. Llehtenfcb 
anil Quigley erected a new genus Pwudubbrtviutu based on a new species. P *n 
damphida from a lizard' in Ghana. Africa. This is closely related to the genu- 
Abbrn'iata Travassos. 1920 and. as it has correctly boon pointed out by Sharpilo 
(1970), the features used hv Inclitenfels and Quigley ! 1968) to separate PspuH- 
cf/Jmnain from Abbreviate arc doubtful, bccnii'o they arc currently’ found in Ab- 
Lreriafa >pccu-* too Nevertheless, Sharpilo (1976) ret a j lied Pwndutibreviat* a* 
a valid genu*.. but hi' newly diagnosed ;r, differing it from Abhrtnata mnmly by the 
extent of the vorrnco.se region m the mule, the length of spicules and the shape 
of egg*. But in our opinion, al-o these difference' seem It* Ik- inefficient to senamt' 
genera and thvs should be considered to characterize rather a definite morphologies' 
group of congeneric specie* However, until a detailed taxonomic revision is carried 
out in this ncumtodc group we U*e PAtudahbreiiala in the concept of Sh nr pi In 
(1976): this is follows) nl*o by Hasrgau a arul Otsuru (1984). 

Hoidw. tiio type specie* of Pfieudohbreitote. Sharpilo (1976) transferred adrii 
tional 9 s|K’Ctt*M to this genus, mostly the parasites of again ids. Another specie* of 
this genus was recently desorilrod by Hasegawa and Otsuru (1984) from .r.a|«n 

Until now-, several morphologically similar Abbreviate specie* have been described 
from African ibfunci vpp.-. .1. Sinfaiiicu Skf)&btn. 1916. .4. puUarifi (Seurat. 1917} 
A. anninitnfifi (Sand ground 1028). .4 fxi>aifi Horchner of Weiosenburg, 1965. A 
cputto'j'i'ffr! Hordiiurct Wei&seburg. 1965. .4 ruzvbii Le-Van-Hou. L9G2, .J. gvlvant 
1-o-Van-Hoa. 1962. and A. rnjaA-at Fitz.-immon*. 1064. similar species have been 
described from African EOckoC**. (.4 poli/<testate (Walton. 1932)1 and "lizardV (.4 
ymnlix (Ortlcpp. 1922). P. uudcMphida Lichteufi Is cl Quigley. 1968): some of t-luwc 
species Mere Inter transferred by Sharpilo (1076) to P/Mttlnhhre.viatti. 1/aloft u 
Datcly. some specie* descriptions ure inadequate and. in our opinion, not aiwayi. 
taking into account a possible int.ra<pcoifio. variability of some morphological fea¬ 
tures (c g . in the structure of lip denticle*, arrangement and number of caudal 
papillae, etc ). In this .situation we consider it reasonable lo assign the s|>ecimcn' 
of the present, materiel to the specie* P- amanitmis (Sandground, 1928). a specif 
dfM-nbed from Ayvma wm>mmbica from Tarimniu (sr Skrvabin et Sobolev 
1964). Contrary ro the original description of P amanim u>. the present specimen' 
posse*'- cervical inflation and .sub median teeth, their doirids are situated a Iitlk 
more jxisteriorlv. and the left spicule is slightly longer. These difference* may lie 
due to >orm inaccuracies in observation and to the intraspccitic variability of those 
nematodes. 

In 1065. Horrhner and Wci*> ft enburg described two new' Abbreviate specie* 
.1. benolti and .1. c>ja »oy»i*ttTi, from Agtimi ryamtywtivr from Congo, i.e. from the 
same host specie* from which also specimen*. of the present material originated 
Jhflcremc.' in the anm-nt of p*eiidolabin were believed to be the main distinction* 
between the two specie*.. A. brnoiti was differentiate! from A. (= P.) amami.n-u- 
princi pally on the base, of a somewhat longer left spicule In our opinion, these 



features niar he variable w Lthin. a specie* and, therofore, we consider both A. benoiti 
mid .4 cyan<syu$leri to nonspecific with I‘. anuinienng. It k probable that 'omp 
other related species from Central African agamid* are contpecific loo. 

Similar to P. anmiiriuis are also P pallari/i (Seurat. 1917) descriM from Agam-i 
bibroni from North Africa. (Morocco) and P gracilis (Ortlcpp. 1922) from a “lizard” 
from Uganda. which may well be identical with the first species. To establish their 
conspociHeity, it would lx* neressvry to study more numerous tojmtypic materials. 
The first Attire tint a species reported from Agamn sp from Africa (East Africa) was 
A. britarma Skrjabiii. 1916- unfortunately, itv description was bus-d on nongravid 
females only and. accordingly, its relation to P. umanien.su remains uncertain 
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Ahatraot: Material of tapeworms of the genus AncpJ'K’phaioiiti, obtained from direction* 
of lolimca of t)ie L'enus Lr*\m*i from the Taimir re:>i:i«ulft (USSR) was elaborated. Evaluation- 
of ihe morphological characters showed that- the specimens lay m the vicinity of the specie* 
.1. (Rausch, 1952). They ditler namely in the following characters: a higher number cf «**;. 

rni nif ui relation tc the bodv length, external morphological etrobilae, segmented neck, surface 
of the cirrue and number of testes. 

HISTORICAL ANALYSIS 

J n literature, the spade* Anophx *pha{'ii<lc.s Itmini (Rausch, 11)52), originally de¬ 
scribed as PtiranoplocxpiuzUi lenemi is given as a parasite of lemmings in the holarotic 
region. 

Gubanov and Fedorov (1970) fonnd ParinttypWrpfuila laumi in Lenuntts ohen- 
m in Yakutsk. In their study they described their own material from which it is 
evident that the specimens they found differed from the original description in some 
aspects, e g. length of neck, spineless cirrus. 

Rausch (1979) re-olassified this tapeworm species to the genus AnopUnrpfwiWoU .1 
lisicr 1923. lie studied new material from Alaska and reported that the species 
A. kmttti «s a hostspeeific parasite of Cmwiw xibiricus (brown lemming). Rausch 
(1976) does not provide a description of the new ly studied material, but the tablo 
given for tapeworms of the genus Avoploctpholoid which have wedge-shaped 
slrohilae. shows that the data differ from data of 1952. i.e. the body length, maxi¬ 
mum body width, number of strobila segments, maximum length of the cirrus sac 
and position of the uterus. 

Ryzhikov et &1. (1978) present the species A. U/n/rti by its original name, i.e. 
Furat-nplr-r* a rhnla i.mw. Tiiwr description correspond* fully with the description 
given by Rausch (1962), Ryzhikov ct ftb (1978) referred to the study of Save- 
lev (1975) as concerns the findings in the USSR 

Shalayeva (1981) reported the liiKhng of /' km/ui (= A. Icmml) in Ismmv* 
sibiric-u* and Di\croA<myx torquatu# from the Taunir peninsula, without any de¬ 
scription. 

Tenora et al (1984) aril Genov and Goorgiev (19S8), in accordance with the 
opinion of Ranseh {19781, xtared that the species lemmi” belongs to the genus 
dnoyl ouphuk/itka Baer, 1923. 
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MATERIAL AND METHODS 


Tlia fohuM'irig materia) waa in\ntigaU>d for tin* |>ur|iospfi of the |»reM-iit study: 

\\) l'vmith)A<ic»)>hid<i Inmm R&nsoh, '952. l« 0 *t I.fV>mun IrlrnwrimiWu* 'ilmrcn^i*. leg. 

holotypus slide No. 37955. ] specimen, loe. Point Barron’, Alaska. 

{2) Parnnupior*.p}tila Utnmi Kauscli. 1952. host i*mmU9 sibiruus (indicated as / ,“mmua «(!w-u|, 
kg. Shnlayeva 1981, loe. Taimir. fi fully gravid ami 6 not fully gravid epeuiinnnr. Tlia nia:-r.«l 
frcati Taimir was also Studied Using a Manning electron nluToicOpe (SEM). The tapeworm* -rr» 
fixed in 10 % formaldehyde and then dehydrated through an ethanol senes and subject*!!* 
uItra*oun«f for one minute m absolute ethanol. Then they were orittc&l point dried, mount*!in 
a double-side tape, coated with gold and examined m a Jeol J^M-Sl microscope. 

RESULTS 

A noplocephahiii e* ef. lemmi (Rausch. 1952) 

If os t.; L^mmus sibirioi*. Taimir peninsula 

Description (measures given in mm): Strobile long. i.c. 7,2.—13.5 (average O.’X). 
Maximum width 4.0—6.4 (average 5 33) attained near posterior end. Strobilj it 
first vi idens wedge-wise to about one third of the length of the strobila. then sli^y 
narrows. after which it again widens to the maximum width of the strohila. This 
ts-cond widening occurs approximately at 2,3 of the length. The terminal gwd 
segments distinctly narrow after the second widening of the strobila. viz in all Ju- 
specimen* measured in this study (Plate I.* Pigs. 2—4). The segments urc m* 
pedonte (Plate IW Fig. 16). The Jengtlnwidth ratio in mature segments is I : 2L6. 
There are. on average. 7.5 segments fier 1 min of strobila length. Segments nuiulsr 
ranges between 62 and 83 (average 74), The scoles is J 28 to 1.90 wide (average I ‘"I 
Suckers large, rounded, with well-developed muscles. The neck is not develop, 
segments differentiation begins virtually immediately behind the head (Plate II. 

Figs. 5—9). 

Ventral longitudinal excretory ranal almnt. 0.0B0 wide. Genital pores unilatwd 
situated near the middle of segment margin (Plate IV, Fig. 10). Testes rounilcdU) 
globular, 35 — 46 in number (average 41), 0.058—9.062. Testes situated in the apisl 
half of segment, at the aporal margin extending to the ventral excretory canal «•. 
some segments extending beyond this canal. Cirrus sac strongly developed. jK-r- 
shaped. 0 436 0-655 long (average 0.598), maximum width 0.249—0.260 (av^ny 
0.278). Protruding cirrus variable in shn|«e, either extending wedge-wise towndi 
the strobila (this cirrus ha? small spines) or in a form when the diameter of ins 
cirrus over the whole protruding length is nearly the same and is not spiny (Plate III. 
Figs. 11—14, Plate IV. Figs. 17 — 18). Vesical* seniinalis externa and internal 
well evident. Uterus typical for the genua .4 nopkwphalsiidc-s . in some seguw* 
parses beyond the ventral longitudinal excretory canal. Average size of eggs 0.057- 
0.053. pyriform apparatus well developed, embryo about 0.017 large. 

DISCUSSION 

Compared with the known niorphological-anatomieul data about the species J. 
Uiwni (see* Tab- 1), the present material shows some differences, 

(1) Morphology of body, metric data 
Strobila of tapeworm is wedge-shaped. Compared with typical material, the chifo- 
enc* lies in the body length/width ratio (see Tab. 1 and Plate I. Figs. 1- 4). 

• n»« Plates l-lV will be found at tin- end of ilu* 
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the connection of (he scoIpx with tapeworm atrobila is different. Rausch (1952) 
slated that “Scolex strongly ser off from thin neck' . Also Gubanov and Fedorov 
( 19 TOJ stated that ‘’Skolox ot atrobili ietko otgrantfen nebolSoj sejkoj”. Using the 
SEM (and also the optical microscope) it was found that strobilation occurred im¬ 
mediately behind the soolex and that the scolex was not strongly net off from tho 
thin neck (Plate II, Figs. 7 — 0}. Optical microscope examinations rcveuled that 
strobilation was not always evident immediately behind tlic scolex. Examinations 
of such specimens in the S£M proved that even though evident segments ate not 
always formed l>ehirid the .scolex. sfrobhation is always indicated and the neck is 
no> developed (Plate IT. F>gs. 8, 9}. The ratio between the total number of segments 
of the Strobilu and the total length of the strobila is also reflected in the external 
morphology of the body. Compared with specimens given by Rauaeh (1952) and 
Gubanov and Fedorov (1970). the present specimens are shorter on average and 
also actually and they alto have, on average and actually, a larger number of 
segments. 

(2) Length of cirrus sac, character of cirrus 

In bis material, Rausch (1952, 1978) presents great differences in the length of 
the cirrus sac (i.e. 0.30—0.72 .0.90). Gubanov and Fedorov (1970) reported 
0.24—0.38; in the present material it was between 0.44 and 0.65. As concerns the 
character of the cirrus. Rausch (1952) stated that the cirrus was provided with 
inconspicuous spines. Gubanov and Fedotov (1970) found cirrus without spines. 
SEM studies of the present material show that in some specimens the cirrus has 
spines, in others it ha-s not. We must note that in this case they were not shedding 
spines (Plate III, Figs. 12—14; Plate IV, Figs. 17, 18). In addition, we proved 
a different morphology of the protruding cirrus, from pear-like to an irregular 
tubulose formation (see Plate VI. Figs. 11 — 14; Plate IV, Figs. 16 — 18). 

(3) Number of testes and their situation 

To date, only specimens with a relatively similar number of testes were known, i.e. 
in the material from Alaska and from the USSR (ranging from 56 to 73, sec Tab. 1). 
In our material we did not. find more than 46 testes, the number ranging between 
35 and 46 testes. The position of the testes is variable. Rausch (1952, 1976) stated 
that they extended from the middle of the vitelline gland. Gubanov and Fedo¬ 
rov (1970) reported that they extended from the posterior end of the vitelline 
gland. Tlie former author found that the testes were situated at or just beyond 
the excretory canals In material from the USSR, the latter authors found that the 
tostes lied only between the excretory canals. Our findings were similar to those of 
Rausch (1952. 197b). 

(4) Uterus and its situation 

Rausch (1952) and also Gubanov and Fedorov (1970) reported that the uterus 
did not pass laterally beyond the ventral canals. Rausch (1976) found that the 
uterus rnay or may not overlap the longitudinal excretory canals. The situation in 
our case is similar. 

(5) Comparison with the related species A. kontrimavichuti 

Rausch, 1976 

Tliis species parasites in Sytuiptoitih borealis. Our material comes close to this species 
only in the length of the body (.1. kontrimavkhmi 9.5 —11.5 : our material 7.2-13.5). 
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CONCLUSION 


Results arc presented obtained in investigations of material of tapeworms of the 
genua .1 n'jpUxephtdoid&i found in L*nwnut fib incus in the USSR. In their murplio 
logical anatomical und metric characters they only approximate the descriptions 
which Rausch (1952, 1976) and dubanov and .Fedorov (1970} had given for 
the species A. Immi (Rausch, 1952). 

Jt markedly differs from descriptions of the holotype of the species A . Ummi 
reported by Rausch (1952): in the length of the body, presence of strohilation 
behind the tcolex (without nook), number of testes, position of uterus and character 
of cirrus. Tor morphological-metric data given by Rausch (1976) for the species 
A. kmmi the mam differences are: in the length of the body, maximum length of 
cirrus sac and character of tho cirrus. From the description of .1. h-mmi as given 
by Gubanov and Fedorov (1970) it markedly differs: in the length of r.he body, 
maximum length of the cirrus sac and its character, distribution of testes, prociioo 
of segmentation behind the scoiex (without neck), number of testes and situation 
of uterus ft resembles the related species A. kontrimar>,;/>usi Rausch, 1976 in tho 
length of the body only. The body surface, segmentation of body, surface of cirriw 
and its shape arc documented on SKM photographs. 
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Abstract. In Aopenaerida'*, SnlrnOnidac, Cyprmidav and others tliftutrui-iiirp of egg nifirur-jf.' 
differa in related ?p«<nei alul tend--* to do-play convergence* in iliotitnt. families. Eg£ luoirlru. 
Can be utHul lor bicmcliratKixl ofant firopo£cnii‘tnflwnii:i' (food ration of pur-rils m ciiptiv ity, uKwn 
Used for d"udnc.-ation. polution by euemical d«*tercnitH i l .i e.) and lor touting of tin* cuv icuimxv.t 
for fell development. 

Primary productivity of bioct-noses i< onu of the mod dramatic criterion for tlo 
poiuiioit of natural environment. It can lie estimated on the ba-is of biometry. winch 
is most sensitive to anthropogenic influence, in particular seeds and poieu cm lx 
used in the ease of terrc.'trial environment (Kri volut^ky ct ah. 1080). In aqawr* 
conditions apart from the primary fish productivity, ivo propose to use H*! - . 
membrauc before and after fertilization fur the wine purpose. 

MATERIAL AND METHODS 

The development oT ultra* trui-tuml lex <»1 of egg membrane investigation vilb the aid of bivuuu; 
electronic miCTOxcopc grendy lucmo-rd the jMi«.ibiljlny of dmgao-.li'. s in rvsjmct to it nuruberjf 
paranietreji- T«xOHomiP,era!oRimI, anliimp igi-m.* lAunpicx eggmembrane tiliraalruituml ajii'i 
nero carried out on 0 specie* from 4 families of fi-tli (Ai’ig*'fu*Ti<lii». Pleuntnwtiiliu'. Cv|inante. 
Salrnonidae) from normal and anthropogenic environment. They ttare published m the neerc. 
piioto atlas (Vorobyot a, Kubzov, Markov, lilSB). 'Tliewe stuilii's wens continu'd by lie 
Institute of Evolutionary Morphology and Ecology of Animat (USSR Academy of S"wiuvii 
together with tfe* Zoological Fn-titum (CS.tV, Brno) on 0 rporiiH of f.’ypnnnlae. 4 H|w>|i^ ol 
BalmonnUo and one appcie* of E-toCidap from Bohemia anil Moravia. The remit t warn publuiicd 
tr, a term* of papers (O. (Jnidiishek, V. Ttubzos, 18-13— J 9Su). 


ritra^tmetural features of *\gg membrane belonging to phylogcnfitieally distun 
and aflimi species from Middle Europe are characterized by win- common pailieu- 
lantir- They are.: pre-erxee of two shall* — primary (zona rariiara) and sooondwr 
which may be adhesive (“chorion ) -- pierced by a system of transport caiak 
ending at the surface by outlet pores (Fig. J1*. 

The thickness* of both mernbran 1 *? the distinctive* of the boundary between tliem 
(especially after fertilization) the number of layers, the orientation branch,'rig and 
internal structure of the transport canals, the morphology of the surfW*> (t!k ai- 
hesiv ity of the outride shell, the Jack of proi-e-sse* and folds, the density and pdwrn 
of the outlet pores) vary in different <peeies Despite the fact that those character- 

• Figures 1—13 will be loond at the end el tlu« is-ih*. 
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iatics arc subjected to individual variability and convergences in distant specie*, 
they can lx* used as certain blocks of features for diagnostics on the species, generic 
and familiar levels. In particular, five morphotypes have been defined in the atlas 
on the basis of such blocks. For instance, the sturgeon morphotype (Fig. 1 A) is 
distinct in its three layer membrane, with massive outer chorion and two internal 
layers (' fibrilar"). pierced by radial canals (zona radiate). However, certain stru¬ 
ctural variants can be distinguished inside this morphotype Thus in some sturgeons 
(sturgeon sevmga. white .sturgeon.) the eggs are unitype, they have 
almost uniform size and smooth exterior surface with minute pores (Fig. 21. 
At the same time egg shells of the sterlet apart from pores display multiple 
processes (Fig !)). This difference can be probably accounted for by ecological 
particularities. Sturgeon sevniga, white sturgeon lay their eggs during mass spawn¬ 
ing in large jiortioas The smooth surface of the eggs is favourable for their distri¬ 
bution through the spawning site by currents of water, ami this is reflected in their 
survival. Sterlet spawns small portions of eggs in places with very fast current and 
in tin- case the processes slow down the egg s progress tlixough the aqualoria. 

Analogous processes with different functions are present, in the eggs of white- 
fishes ('oregonvs kivuretv4 pidsihiav (Fig. 4), Coregonus tdbulu (Salmonidae) and of 
some Cyprimdae (Fig. 5). 

Apart from sturgeon, the secondary membrane can be identified only in some 
species. In particular it is weakly represented in unadnesive pelagic eggs (place, 
tropical species, for instance cichhd*) and m the eggs which are usually buried in 
gravel (for instance those of the salmon). In general, we come to a conclusion, that 
ultrastructural particularities of membranes can be used as one ot the character¬ 
istic in species specification and also in taxonomy and prognostic fish ecology. 


DISCUSSION 

The ultrastructural studies have revealed that the membranes can reflected 
changes in the life of the species and biocenosis in a very short time. The membranes 
also accumulated the changes which took place in a sequence of generations, namely 
the conditions of the parent’s environment and the state of their gonads This can 
be proved by the influence of food ration on the quality of the membrana. In Cyp- 
r.nus carpio the carbo-hydrate ration (Fig 6) practically maintains the normal 
condition of the membrane. Hut in the case of protein ration (Fig. 7) the membrane 
becomes twice a> thick, mainly due to the changes m the secondary membrane. The 
reliance of the shell grows and larval death during cleavage decreases. 

The membranes accumulate the pollutivos and serve as a site for detergents 
used in oil mining (for instance, ML-72) which take the form of druses (Fig. 8) or 
spike-crystals. A!! of these substance* influence the state of the membrane differ¬ 
ently in different concentrations. The nature of their influence depends not only on 
the concentration of industrial waste, but also on the species particularities. There 
is 'omt difference between the eggs before and af’tor fertilization. For instance, 
l'Ai$-G changes the microstructure of Vyprinm eggs considerably, their volume and 
wet weight increases and the resistance of their membranes falls Continuous in¬ 
fluence and increase in the concentration of formulae can lead to increase of the 
pores in size and to dissociation and to separation of the secondary membrane from 
the primary one as we can see in Acipcnsvrtdac (Fig-* 9. 10) As a result, the re¬ 
sistance of the membrane is lost, and this can mean lethal consequences for the 
offsprmg. und devalue the eggs as food product. The cement panels, sometimes 



introduced into the breeding pond* cun have deadly effect on the sturgeon >"J 1 ; 
The egg absorbs water and increases three times in ti'/-o The ex ter ha] surface be¬ 
comes dissociated, the pores are enlarged a-nd the layers disappear (Fig. II) 

The state of the membrane ran serve as a good test when choosing tlie substa® 
for rteadhesation Particularities of the species mud be taken into account when 
choosing quantity and the tmic ol treating Some sub'tanivs imi«t lie exciuinl 
Thus, talkum powder was for a long time used fr. deadhesate the membranes Cf 
prinus egg*. However, the ultra structural studies showed that it closes the por-?* 
(Fig. 12) and blocks the circulation. Other substances are used: arte/.ian water “ild 
mud, running water, water with milk tanin. urea after Womowiuh. The latteri« 
particularly used in CV.ix-htrdovakia. where milk is sometimes added to tins sub 
sianie. This solution considerably changes the cyprinid membranes, increase-* 'he 
volume and wet weight of eggs and lower their resistance. Those method* mu’t t* 
chosen which do less harm to the membrane or oven give it more rigidity. The 
future is with tanin and milk, at least this is the ease with Cr/prinu# egg-. 

Finally, the fast temperature changes which cause considerable enlargement of 
pores do much harm lo the membrane* (Fig Ft), and the membrane loosens Aid 
loses stratifioution. 

We come fi> a conclusion that a number of factors influence the ultrastructureof 
fish egg membranes: 

1. History of the species (phy'ogenv). 

2 Condition'- of ancestral environment, (in the recruit past). Food ration, g-W. 
forming factors, spawning tiuiu. 

.’I. Direct influence of (he aquen* environment — concentration of harmfnll sol¬ 
utions, rearing condition for the eggs (until hatching; in fish harms, notuttl 
and artificial spawning sites. Conditions of early ontogenesis. 

The fact that rgg membranes have obvious adaptive significance reveals great bc- 
rizons in uhrastructural studies. They can be used for investigations on the state of 
natura- ichthyooenosis, for bioindication of polution and estimation of their fitnas* 
for rearing of eggs, methods of deadhesation e.t.c. 
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Abalrnct The fauoiKtrc and ccolopical research of earthworm* (Lumbr.cnlae) was rmliveri in 
the voam 1967— I9S9 in the regions of tike Bekanfkti. Iliya and Western Tatrns, Cwcbodovakuv 
Allogptlw 19 forms of earthworms were found ro occur us tJue region. The richest m i b- abov<> 
eprcemi: uw the region of the Western Tat tap i 17 forms), next the High Tatra? (14 formr) iuul t b«* 
Ri'liaiii Up Tatras (11 forms}. Dfndrobaena <ilpma alpiim. Dendrrtbartfa octnedra . OcU/Ut&ivw fwl'wn 
and £hti>mfr luceirs are the most abundant ipecies Tiio associations of the individual altitude aouo* 
from the submontane up to the alpine zone have been also observed, in the submontane zone 
rpevio* from cultivated sods [AUoioboptorti catifjinosa caiigtnoea. Alldcbcphera rest* '•erect. Lum 
bricu* vrrtstru. Ocloiriius tr(wsp<ula*vf) prevailed. In tho montane zone the species Oetoiasium 
lactcum, Den'Jrobatna KUudra and £uienin iuetn* vero of tho greatest dominance. The subalpme 
zone is characterized by the specie* Omdrobaena alp ,-mi alpina. OctodrtUn nrgrmertsis and Dtndre- 
bari'a extatdra. Linut* l t number of species live in tiie alpine zone. Oclodriluj argonauts. i/wt'O- 
batna o<:ta*dra, Dradrobanw a/pitui alpira and Eie*nia apeUa are typical here. Remarkable of the 
Species found is the earthworm Octcdrilu-s nrgovisnsis, which is rathe; rare in our country In 
addition, the find ot t he so far undeaeribcd fonn of E'ivfti/tt/ti Mratdra is mentioned 


INTRODUCTION 

Tho earliest information nbont earthworms from tho Tatra region is from Xns- 
baum (1085; 1986) who bad collected the material predominant I y from the Polish 
part of the High Tatra5. namely from the surrounding* of Zakopane. However, in 
some siiecies he suggested their distribution also in Ollier bilsin* of the Tairas. This 
aut.or discovered together 10 species of earthworms. The first collections from the 
Slovak pari of the High Tatra* were undertaken by Ccrnosritov (1930) who 
mentioned 7 specie* in his work; JaU-r lie added lo their list one more .speck" (Cor- 
nosvitkov. 1935} Some of this finds are remarkable from the fauni.stic and s.or>- 
ge<j graphic point of view, extending as they did *ub$lantial]y the knowledge about 
the T.umbridicae family on the territory of onr country. Zisci (19651 checking the 
material from K. Wessely. which is deposited m Linz museum, mentions also two 
species collected in the Tatra*. Plisko (1965) bring.* a critical review of the earlier 
information on earthworms from the Polish part ot the Tatra* and she add* the 
resuits of her ovt ti research from some localities in the Tatra*. She observed 8 species 
here. 

Our research of the earthworms In the region of Hie Taira* began in 1967 and 
continued in the years J96S and 1969 Some occasional collection* arc even oider. 
Reside the author, also Dr. A. Dndich. Lng. G. Buook. O Ptdeek Ing. S. Ccpelik, 
Dr. L Baraba* and Ing I. Dancak took part in the collecting. The management 
of the Tatran katjoruil Park in Tatran&kd Lomaiet enabled and supported our 
work. Some results of this research were published in the years 1977 and 1980 
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Tabln 1. Xurvny of oldor earthworm finds in th* Tatras nwum 
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The aim of our work wa< to gain more complete knowledge about the earthworm 
fauna in tins little explored but very interesting region. 

We directed our attention also at the observation of ecology of the individuiJ 
species and tried to explain some zoogeographic relations, too. 


NATURAL CONDITIONS OF THE STUDIED AREA 

The \\>'t Carpathian* roach the highest altitude in t)ie region of tlie Tatra*. These are divi^d 
into tl»e Western Tatrus and the Eastern Tatms [Luknii, 1‘leanik. 1981). The Eastern Tatraa 
fall into the High Tatras and Behariskv* Tutros Our material includes beside tiie mention*! 
massive* also the representative* of foothills of the Choiski montaim which extends W of tie 
Western Tairas 

The geological structure of the Tatra*, similarly a* m other MewMioic crystalline mountains, 
is asv mmetrical The crystalline core (grand, gneiss, and crystalline shale.) covers two thins 
of their total area forming the High Tairas and prevalent part ol Western Tatraa. The Bellamys 
Tatras belong bv their origin to the cover aeries and consist of various Mesor.oic rocks fqiiarznr. 
clayey shales, dolomite limestones and dolomites). Those rocks appear partly al*o in the Western 
Tatras. Some further facia relating tlieir geological development are also significant for tlie dev fl¬ 
op men 1 of the fauna in the Tatras The orogcneliC processes causod alternative depressions sin; 
ruing of this region, however since the later Tertiary dry land appears here definitely, while x 
low land areas on the periplverv of the Carpathian* "ea basins sill persisted. The second significant 
fact was the existence of the Tatra : glaciers which arose here as a result of general hibernation in 
the Pleistocene considerably influencing this area not only from the viewpoint of its geomorpra 
fogy bui also from the aspect of the development of its living nature. 

Climatic conditions are of alpine character (Roubal e; ah. 1963) Average temperature, 
precipitations and other indices depend first ol all on altitude above sea level and thereto* 
they vary rapidly m tin* extremely height-zoned area. Average annual temperature in Poptfrd 
(693 in nit nude) is 5 9 (\ at Strbske pleso (1,330 m altitude) 1.5*0, whereas Loranieky 
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(2,134 m ahiludc) has averagp annual temperature —37 ‘C. Similar variation inalmi found in th* 
unnual precipitation* from 620 nun in Poprad to I.Kf.h mm at Lommck^ Ittt. AUo. in tho highest, 
localities of tho Western Tatra* tho Hvnmgw temperatures are under the freezing point, whereas 
in Uicina blu*% reach o (! ff C. Precipitation* keep within 700 tn 2.000 min |n<r year 

A ooinples of i-cokigiral factors enables to divide the region of the Tatim into the following 
zone* (Paeanoveky et al . 1987): 

Submontane zone (the zone of cultivated steppe) 

ft spreads in the altitude of 700—950 in from Liptovsky Hr&ilok to Ki*2mnrok It coven mostly 
plain or sliglith undulating area*. mostly with fluvio glncml or lovw cover In parts there occur 
sandstone*, slate* and isloia of |im**»u>no. Amnml pnx ipitnt ions reach here ti2*| - H50 nnr». average 
annual temperature* 5.2 5.‘j *<’. Podzol ouh soil* prevail from soil type*, in higher localities there 

occur ochie yelcjw forest sail* Prevailing woody plants arc bore pme*. birches. spruces, alder* 
and w illous which crate canopic* only m juirlji Major part of this zone i* covered by ngncuUur- 
rally utilized soils with cult urn* of coroalw. pohstove. and fwlilcr crop*. Especially meadow* and 
pastures are frequent, quit-i damp in part* 

Montane zone (forest zone) 

It spreads in the altitude of 8011 - 1 .SoO in and covers the gnMit'-r part of tho Tatr.ia. Tlvoro are 
great differences in the geological structure, mainly hotwOun the Rulmnskd Taira* on one hand 
ami tin- High and UVstWri Tatrus on fin* other. The Bolianskd Tatra.* consist mainly nf Mesozoic 
lunmone*. While till! High and VVi*st«rn Tairas arc characierrewl by tlm lat rail's granite Annual 
prcr-ipitarions oonu* up To 830- 1.100 rum, average inmperature* range beluoen 2 and 5 ’C. 
Prevailing arc foretd brown mil and podzoia, in the Oehanskii T.itras also brown ami grey fend- 
zmes. Tho forests arc considerably height zoned: with prevailing npnift* stands and inourreao 
larch strips in higher altitudes plus pmo* in the lower innberliue. There »p|n>ur al wi maple, birch 
and alder, and in the area of Beliansko Tatra* fir and beech. 

Sub-aljune zone (zono of dwarf-pir.e) 

it spreads m the altitudes from 1.550 to 1,700 m. Average temperature is 1 4 to 0*0, total 
precipitation amounts to 1,500 mm annual}’. Vegetation period last-s only 5 weeks Geological 
structure is similar to tliur of the montane zone wilh prevailing humus podzols and grey torwt 
mountain soil*, m llie Brlianske Tatra* grey and brown rvndzinos. The soil profile also contains 
10—15 cm thick swurtl (with bilberries or grasses) on i.mear humus layer whali i» 5— 15 cm thick 
The surface abounds in boulders The canopy is made up by dwarf-pine w lth sporadically oocunng 
spruce, stone pm*-, rowan, and willow. In the lower part of the zone the stand u< continuous, 
becoming thinner in higher p.«rts until it tak**3 tho form of islet*. Tho interspace is covered by 
bilberries anrl lowbemw, heath and various gras-os. 

Alpine zone (the alpine meadow zone) 

Tt af?|K*ur> in tint altitude of 1,750 to 2,200 m. Mean annual precipitation i* about 1.700 mm, 
average temperature between —0.8 ond —2.0 °C. Local soils belong to greybrown and hlackgrey 
Iawr ; type, in the Belian*ke Tairas to grev-black rer.dzum*. which often turning to prut. Vrovolent 
vegetative cover consists of grass**, [Descluimpaui flexvosa. Juncus IrifirSui, Poa uipiwa, and 
other>, from higher plants mainly cowberry (I actinium rtfu-u/oeoi, bluoberr} {Vaccmuim wyr- 
tfllu4) and PotcntiUa anna. 

Subniv a: zone (tho zone of rock debrin and cliff*! 

Covers the bigbrof ana* of the High Tatra* (abo\“ 2.200 m) with the characteristic sleep 
ridges and peak*. Mean annual temperature here n —2 to -3 8 'C. total precipitation* reach 
1.800 own. The minimum vegetation cover is limited only to small areas with hutou* layer. 


MATERIAL AND METHODS 

In order to fulfil tlie aim of our work we Viad to gain material from as many localities in all 
ba*ir biotope., of thi* region a* possible We began with sj&tomatie collection in 1907 in the region 
of Rejiajiske T arm., during the next j ear we worked in tim eastern part, and »rt 19t>S in the wcstnrn 
part of tie* High Tatra,. We guined the greatest part of the material during Hie spring month*, 
which aro ihe most favourable for earthworm collection. 



In the Alpine zone the collecting js very laborious, laying high donendi on the physical p-t- 
lormanco of n'orlnv*. anil the work does not bring such quantitative c tine I ns in lower mgiam 
Tl is Tiftrcsiviry to look for iqweifie «ite*, where the earthworm* can live m alpine conditions. and 
these sites are, especially m higher altitudes, very ^nlr«ly distributed in the area 
Where posable. "" dug the soil through to gather the arthworms; however, in most ca*** cclf 
the work with a rot»U «hovcl was possible, to examine roots of plants, space under stones, renidra 
of sotting wood mi -i \x-rb*. 'l’fee worm? obi aim'd were preserved in 30 % alcohol. Altogether hi"? 
adult and 823 juvenile individual? were obtained m 82 sample? from 70 localities. 

lilt Tables l-"6 forming u part of this paper use the following abbrevumon*. n — number 
of individuals. D — dominance of specie* in ‘’ 0 . F — frequency of *pei‘uu in "i*. TJio nomen.latura 
follow? Zicsi (1982). Xames of genera which occur very often in tho text were abbreviate'.! Bt 
follows: A. — -4Wof<6eph<>r«. til. — ilumiiUii, O. — Ocfotaaium, Oc. — Octatinlau, K — Kwn.o. 
D. — Dthdriibofiui, F- — FUstngervi, L. — Lumbrictu 


SURVEY OK THE STUDIED LOCALITIES 

The High Tatras 
Submontane »one 

I Svtt, 700 m, 10-9-1064. meadow at tin? river Poprud: .1 ruff^no**! 3 individuals, 

A. rovn rotti 6 in<l. 

2. Gerlaehov, Ceahaj, 750 m, 14 9-1964. moist forest: A cahginotu cniigxrtn&t 3 in«1, 0 iocitv m 
6 ind.. D. alpxnn til pitta 1 ind . F. plutyvra deprc«*ti 2 mil. 

3 Velka at Poprad, 650 m, 11-10 1962, moist meadow- El telraedro ittraedra 5 ind-, E rubefa. 
16 ind. 

4. Tatranskd Lomnica, 850 m. 25-10-196). coniferous forest. E. lue+ns 2 uid., L. temetns 2 ai, 
juwer-ite 2 ind. 


Montane tone 

5 Vyini Hagy, 1,500 m, 19-9-1964. meadow with coniferous trees: E. lucent 2 md., D. 
•Jptna 1 rod., D. oclntilra 2 uid . L. rubella# 7 ind- 

fl Tatranskli Loronica. 950 m. 25-4 1968, at a brook in a spruce forest: .4. riwra ro«a 2 ir..J. 
0. Icct+um 6 rad., El Ulraedrti tetraedra 4 ind., F. lucent 7 ind , D. rtclaedrt 2 ind , L. ruWl'-i 
I ind. 

7. Tutian?k6 Mntliare. 1.000 m, 23-6-1967, spruce ferret: E . luce ns 12 ind . D. octaedra 1 ml, 
jui em!a 7 ind 

6 Hrcbicnok. 1.250 in, 28-6-1968, environs of BiJikcMi chalet* .4. culrginota ealigitwtu 18 itl. 

D. nlpirn alpma 2 ind.. D. octaedni 4 ind.. L rvbeilue 11 me! . juvenile 108 ind 

fi. fc-trbike pleso. 1.350 m. 20-9-1964. moist coniferous forest: E. lucent 8 rad., D. alpinn nlptfi 
I ind , l>. octaedm 5 ind . L. rubellm 5 ind., juvenile 2 ind. 

10 Valiev of the Verky Studeny brook, 1,400 in. 13-9-1964. stony hanks overgrown with jrasse 
and coniferous trues* .4. rosea rosea 1 ind., D. alpira. i lpir.a 8 ind., D oclaedra 2 ind . L 
rubfUut 6 rad., juvenile 12 md. 

11. Chalet Kanutik, 1,350 rn, 28-6-1968. marshy small meadow* in the fores-t O. lactrum 37 uul 

E. lucent 6 ind., D. octaedra 5 md., juvenile 21 md. 

12 Studenovodskc waterfalls at the chalet Kamaik, 1.200 m. 24-6-1968, alluvia at the water 
fAl'*- E. lucent 6 md., D alpma alpma 8 ind., D. orfaedne 1 ind., L. rubellus 6 ind.. jurcufs 
6 md 

J3 Velka Student valley, under the Slavkovskv waterfall. 1.450 m. 25 9-1963. grajslnmi 
D oaatdra 1 inrl . juvenile 1 rad. 


Suba'jimc 2 one 

J4. Valley of die Velicky brook. 1.600 in. 19-9-11)8 J. stony banka of the brook with grusj vep- 
tation: .1. rovta rosea 2 md . O. ladcvm 1 ind., £>. oeUiedra I ind.. L. rubelhw 5 ind . juvenile 

1 ind. 

15 Mlyriieku volley. J.flfiO in, 26-6-1969, humose layers m tho bunk of the waterfall 3kcl 
2> 'll fit na alp i nit 8 md . L>. ntbi/la ruhi/fa I md., juvenile 13 mil. 

16 Kcf-morok * Ze.leu*; plc-so, 1,350 m. 22-0-1967. murgmsof a mow Held in dwarf pitu?: F i ■ir-'iir 
5 uifl-, O. nipiun (iljitna 27 mil., J). ucturdru 10 mil . D rulmla (rnrnr 2 ind., ft. w.plmuk'p 

2 ix>d, t juvenile H md. 
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17. Xeunaruk * Zelrnc ptoo. 1.630 rn. 22-6-IB07, in the soil ond plant debris m flip bunk fl'liic 
laic?. L. luctns j tad., It. alpina ulpmu 16 md.. It. octa'dra V* mil.. 7/. rubida Wnun J ad 
V. vejdovtlcyt 3 ind . juvenile 23 ind. 

18. FopraiJnW* pleno. l.fifiO m, 26-0.1069, sprue? forest- A. ralifftnnen caligtruisti 1 md.. <J. lamum 

1 awl . It. ntfnna of pout 3 md.. >>. octaedra 8 mil . It. rubida mlnda C me/ . L rubethu 3 md. 
juvenile 3 7 md. 

19. Popmdftko |i!e*o. 1,650 m. 20-9 1964. Atony slope with coniferous slund: I'/. ucUudra 6*1. 

I) ruhn/'i IrniUt 1 '.lid . 

20 Dell of Zlot.-ueka at Popradakc plo.«o. 1.650 rn, 2G-G- 1969. iu rotting wood. It. octaiim J md . 
D. rubida mbida 5 md.. juvenile 7 ind. 

21. Velicke plofo. 1.760 m, 13-9-1964, alluvia at Ui<- turn 1>. ul/rira alp/na 2 md., It. craeeim 
5 md . ju\cnile 2 liul 

22. Mala Studcna valley nt Ohnnko. 1.600 m. 26-6-1968. grassland, -poradically *pn*e a «d 
dwarf pine: E. lucent 8 md . It nlpnta aljutm 3 ind.. It octaedra II md.. it. rubida n** 

2 ind . juvenile 3 md. 


Alpine rone 

23 Kurkolska valley. J.tJflO in - 2.000 m. 26.6.1909. nt various places: without finds. 

24 Htncov6 plejo, l.iHK) in. 24-6-1969, humous liners in mojji rock wall: E. tpelea 12 ml, 
D. tilpti.u nlptiia il md.. II octaedra 4 uio., D. rubida rubida J mil., juvenile 31 ind 

“5- Vein kb pleso. 1,800 jii. 26-0.1968, humous layers jn moist rock wall of Hit waterfall Vway 
dMif: E. lueene 7 ind.. ft. alpina tilpina 2 md.. It, octaedra 4 ind., juvenile 2 md. 

26. ZbojnieUe pleto, 2.000 in. 25-0-19(18, m the meudow under the atones: D. oetuedn i 1 ml. 
juvenile I ind. 

27 Viirefikovo pleso. 1.830 in. 2.1-6-1968, under the rotting grass in the small meadow D nijiwiu 
oipout 2l md.. It octaedra 4 ind . juvenile 38 ind 

28 Molu Student* volley under Tery srhalvt, 1.900 rn, 26-6-1968. in moist layers of roltingjtriM 
and humus in the ruck wall: E. lucene 2 inch. It nipt mu nlfnaa 7 md„ It islvdm l **1 
juvenile 7 md. 

29. Bntiwvhkr pleeo, 1.1W0 in, 26-6-1968, moist grans urea* in the wall: It ulpmu ulpmu 23mil. 
juvenile 24 uid 

The Belinnske Tatrng 
Submontane zone 

30. 2diar, 850 m. 22-5-1965, mined forest: .4 cahginoea cahfftntWi 7 ind., 0. iactrum 3sA, 
£. iucfn* 2 md.. It octaedra I ind.. L rubelluo 4 ind . juvenile 4 ind. 

31 Zilinr. 855 m. 21-81665, meadow at the brook* .4. caligtnom eahguuita 4 ind . .4. rweerv-a 
1 ind.. D. octaedra 1 ind . I. rubrllu# 13 ind., 

32. ftdtar. 800 in. 22-5-1965, meadow. A eaUgiaoaa caltginoaa I md.. A. eoo-a rosea 3 ind.0. 
hietrurn I md. 

Montane lone 

33. At the elialet Plesnivec. 1.200 m. 22-7 1967. fir forest: 0. l/r(f,um R :nd.. £. lucent 4 md, 
It alpint al pom 4 ind-. D. octaedra 19 ind.. P. rubida tenuis 10 ind., It. vejtiovskyi 7 ad, 
L. rubtliut 3 md.. juvenile 48 md 

34. At the chalet Plesnivec. 1.200 m. 25-8-1907. meadow: 0. lacleum 2 iud., E. lucent 1 ad. 
It. rubida tenuis 7 ind. juvenile 3 md. 

35. 1MI ofSedem prameftov, 900 to. 26-8 and 20-9-1967. at the brook bank- El. Ictraedra uut.tri 
64 md . P. uipirui alfti w* I md. D. octaedra 2 ind.. L. rubellue 1 ind., juvemls 1 md 

36. Dell of Seriem prnmeftov. 1.200 m. 20-8-1987. fir forest: O. lucteum 2 ind.. E. luce ns I *4 
D. <1 Ipu.a at pi mi ] 1 ind.. It. octaedra 1 ind.. It rubida tenuis 2 md.. L. rubetlw 3 md., ju*omh 
24 md. 

37. Valley of Hrcl.1 voda above the SaKiovy pramen, 1,31)0 tu. 23-6-1867. moiat forest: E 
16 ind.. /). alpimi nlpinu 2 md.. D. rubida tenuis 3 ind.. juvenile 7 ind. 

38. Salviovy promeft. 1,100 m. 23-6-1967. bank of brook- E. iuems 1 md.. D. octaedra 9 nd, 
I), rubida Wtuis 4 ind., juvenile 2 ind. 

Subalpine zone 

39 Skalnc Vrata. 1.650 rn. 24-8-1987. fir forest: Or nrgovunei* 7 ind , O. larteum 3 itul.. E fa'iu 
10 n.d.. It nlpinu a!pin a 1 ind.. D. octaedra 3 md.. It. rubida ten tit* 4 md.. L. rubelhu 3 ud. 
juvenile 13 md. 
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4(1 Skulrk* VrA<«. 1.700 m. 24-8-1967. meadow . Or nrgomfnai* 6 mil.. D. crfrWm 3 mil.. I). rulrvio 
trim.# 4 mil., L. rubrlius 5 ind.. juvrnilr 11 md. 

4i Skal/i.. Vri to, 1.600 m. 21-9-1967. moiai humus with proof 4 Or. iirginumais 11 md.. juvenile 
8 uld. 

42. Bajafi. 1.650 m. i’O.fl-1967. meadow; A. rosea rosea -'1 mil.. O iaeUu/a Omd It. ajprnsi at pi rut 
3 mil.. D. oefacdm 4 mil., juvenile 29 ind. 

3. Zadne Jutky. 1,500 in., 20 6-1967. at former chalet in the meadow: ft. uipirui alpina 2 im| . 
4 V. octaedm I uni.. /> vejvodovskyi 3 md.. juvenile 5 ind 

44. Jutky. 1.700 in. 20 6-1967. «t enow Held in the meadow.: D nlpinu alpina 12 mil.. D. vetnrdra 

3 md . juvenile 24 md 

45. Bujafi. l.nOO m. 20*6-1367. moist humus. at u group of trees <tir. rowan-berry); O. facte tun* 

4 md , K lurtns 1 ind.. D . alpina alpina 20 ind.. D octacHra 3 md.. D. rufcidei Unuii 3 ad . 
/>. rcplavriyi 5 md.. I,. ruoeUus 1 md.. juvenile 42 md. 

46 . KmmaTskA chalet. 1.600 m. at tlic ski-tow, 19-7-1967. snow Held oti the meadow . O. lacteum 
25 ind.. K. lucent I ind.. D alpina nlpiua 3 md., D. orhinlru 2 md.. D. rtidwhi I'nti it 2 md . 
L. tubell%u 1 md . juvenile 13 md. 

47. Kopsk«.«edlo. 1.600 m. 2J-6-196". moist meadow; O. larfrtim :> uni.. K.lucent Ii'juO . J> nlpiua 
alpina 6 md . L. rvOcIlv* 2 md.. jinenilo 3 ind. 

48. Bohanska kopa. I.HlMlm. 22-6-196”. at former chalet-' .4 roam roam I mil . O Itirtrwi. II ind , 
ft. rubid'i tenuis A mil . D. vtjdonakyi. A md . ruhellus A ind.. juvenile IA md. 

49. BolianskA koj>a. 1.880 in, 19-6-1967, moiat lurMnindingi of the brook: It nip mu ulptna 1 nub, 
/> vfj<tcv>ky< 'J md.. juvenile ? mil. 

5‘J. Hrf'dlic Mi-diMliily, l.SOQiji. 22-6-1967. mtviilow at an MMiluoelm cavo-m. .4 roam roar a 1 mil , 
O iatf'um ft mil.. F.. him, a I mil., li alptn n nipt no 13 md . IJ octaeelra 10 mil., 1/ vrjtlorskt/i 
I md., juvenile 15 ind. 

M. Relnin.-ikii kojqi. 1,700 m. 22-6-1967. at n mow field in u meadow: O. brcleum I md.. D alp-nu 
at.pii hi 2 md - IF orln“Jru IA ind.. juvenile 33 md 
52. Zridne Metfodoh. I.ACKi m. 21 6 1967. meadow; 0. /ncleum 2 ind.. I) alpina alpina 5 md., 
L. ruMfu* I mil . juipnile 15 md 

.>3 Bellanika kupa. 1,650 m. 22 0 1967. meadow: t). alpina alpina 10 llld.. juv’rtlik 20 md. 

.74. Zadno .Medndoly, 1,500 m, 21-8-1967, coniferous forest. O. lacttum 6 md.. L alpina alpmn 
14 ind 


AI June zone 

-Vi- ZdmnskA vidlu. 2.006 in. 21-6-1967. moist soil ut a walerffalt- Or ur^-c.nrnaui 18 mil . 0. luc 
team 7 md . 1>. alpina nlpiua 2 uid., ft. oclanlra 13 mil . It. rubufti lertui/t 30 ind., 1.. rultrlltut 
5 imi.. juvonde 23 mrt. 

56. Kopski-woillo. I.7S0 m. 21-6-1907, soil with low grass stand: D. tJpiiut.ilpina 7 ind . 7) octanha 
4 imi., juvenile 3 mil. 


Alpine zone 

57. Bnjiu'i, 1.984) jn, 24-8 1967. nwailow on zonal soils: ttc. nryorunmto 20 mil , It urtn-dea 12 
md., juvenile 18 md. 

58. Zndne Jalky, 2.000 m. 20-6-1967, memlow on znruil -aids: Oc. orgavimius 17 mil . /. ru'trffiw 
2 ind., juvenile 8 ind. 

69. Hlrtpy, 1,850 in, 29 G 1967, 1 almost* luvers on iletritus boulders; Oc urtjtnnensts 3 ind., 
juvendu 12 md. 


Western Tatras 
Submontane zone 

M. l.wkova. 620 rn, 10, II-7 1963. meadow at tlie ri\er VAh; A. raliginoaa ealiginesa 4 md.. 

0. laetrum 3 md.. El. Htrardrn telraedra 23 md , juvenile 3 md. 
f-1. luakovA, 650 m, 9-7-1963. I.iskovskA cave O. laeifum 4 ind., 

C2. I.iikovA, 630 iu, 19*7-1963, meadow on arable land; A. rotra rotttt 10 md.. 0. Uieleam 3 uni- 

63. I.nkovA. GAO m. 10-7-1963, small pine forest: A. caUgiwaa caliginosa 6 ind . A. room rosea 
4 md., 0. iaeteum 1 ind. 

64. Lukov A. 620 rc, 1 1-7-1963, pasture at the river VAh; A. eahgvioaa caligmcsc 13 mil E. jmrm 
1 ind., juvenile 9 md. 

65. LiptovffkA Mara. 670 m, II 5-1965. meadow; A. anti pat lubercutata i md.. A roam roam 
I- md.. O. (ncleum 13 md.. I), oetmdra 1 ind.. F. phityurti inoidtina 3 ind . juvenile 39 md. 



GG Kvafuny, 700 in, 29 4 1OGG, mednw at n brook bank: .4. rohymosa c<A.yi»v*u 4 md., ^ iw. 
rorc-i 2 imt., 0. iacteum 6 ind.. juvenile $ »nd. 

67. Oruvier, S44**> in, 29-4.1966. beech.spruce forest A. fdliyin&^'i rulujtptwi 0 uni., 4. r->*»*i<wi 
2mil.,0 fccrjrtam 3 inil., Oo. Imnupadanum I ind F. plotyurn’i'pretin Suid.,/) rubid ,irjiis 
1 mil., juvenile l* mil. 

68. PnbyUna. 760 in, 27-G-1969, Kurroundin^s of brook ut Rojkova dolma. .-1. ruS-ginajic.x^f 
•<eta 10 ind., 0 . hwtfum 2 md.. D. ttlpina aljiinn 1 ind., 0 'Xtaf.dra 1 ind , [) rubidunW.% 

1 md , L. rviifllus 1 uitL. juvenile 6 md 

Montane zone 

69. KohAfe. Jur&fiova volley, 0<H' m. 29.7.1967, alluvia at the brook A. rosea rosea lad 
Ue nrgofie/vrt# 4 awl., /,! tetrmdrn Ulraettra 31. ind., D. octaedra 2 ind,. D. rutxda i#tve 
1 md , L ntbellua 1 ind.. juvenile 4 md. 

70. KohA6o ut the elialrl /.vorox ku. 000 ni. 29.4-1968. meadow stand with a spruce: -1 
rufijiw'an 2 nid.,9. tucieiim 8 md., K liicena '2 md . D. cxiaedrd 1 ind.. 1>. oljwJMt ofpouil rr* 
i). rui/uia rubiia I md., 7,. rubelhu 4 md , juvenile 7 md. 

71 Roha£o, Osobilii, 1,5000 m. 28-8-1967, coniferous fureit E. fueo.s 9 Hid.. D octastral- «l 
I), tv ytavslcyi 1 uid., juvenile 3 md. 

72. Roh^o, Bobrovakc mmIIo. I,800m 27-8-1967. meadow: A. rwta rosea 3 md . O. larteum[^i 
D. octaedra 7 md , L. ruhMiu 2 ind. 

73. Pudbnriske, 950 in, 27-4-1966, spruce fonWt: A. caliginosu caltylH&i'i I md., A rcwcawi 
a u.it , 0. taciturn 1 md., I), octaedra 1 ind., juvenile 5 mil. 


EARTHWORM FAUNA IN INDIVIDUAL REGIONS 
AND THEIR ECOLOGY 

The High Tatras 

This region belongs to the central region of the Tatras. Igneous rocks, whicU* 
characteristic for their geologic structure, influenced the development of soils, q:‘ 
flora and fauna markedly. 

Altogether 14 forms of earthworms were found here. The most numerous ineMf 
D. alpina alpina ^dominance D = 26.9 %), D. octaedra (D = 17.2 %). O. faclat 
<D = 13.8 %) and E. lucent (D = 13.0 %). The highest- frequency is shown byi* 
species D. octaedra, D. alpina alpina , E. lueens, and L. rubellus. 

The submontane zone is characterized by the species of cultivated soil on one 
hand and by forest species on the other. L. rub*llus, A. caliginosa caliginoa, A.mt 
rosea, and 0. lacleum prevail. YVe have 9 earthworm forms here. In the motsbae 
zone, where also 9 forms of lumbicids occur, is 0. lacleum (D = 31.0 %} themt 
numerous species followed by the forest species E. lueens und D. octaedra. Alto 
lK alpina alpina begins to occur more frequently. Tlie sjiooies A.caliqinosa C'diyim. 
A. roam, and O. lactcum occur predominantly around chalets and con be consul 
imported hosts to this zone. According to the frequency F,. lurch#, D. alpina afyiw 
and L. rubellus linking to the most important species. 

Jrj the subaJpine z on- there occur 10 forms of lumbricids. D. ’tlpina alpina prc*uk 
important arc also the species D. <KtueAm (T) — 31.2 %), E. Ivrens (I) 106°;i 
According to frequency important are mainly 0. octaedra (F = 100 °' c ). D. aim 
alpina, D. rubida tenuis, and E. lueens. In this zone the earthworms occur mink 
in such parts where there are plant debris and the soil is permanently moist. It;* 
mainly on grassy benches under the waterfalls, under rotting grass etc. This pi? 
of the Tatras is very poor in earthworms on the whole and in some parts probably 
they do not occur at all — in Furkotska valley we did not find even one apciiJWD 
in June i960 in spite of the fact we dug probes in five places and examined sms 
more auitahle stands. 
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In the alpine zone there live only 5 species. D. alpina alpina (I) = 64.7 ps 
vails, important sire also T). octaedra (D — 13.7 %) and 7 sptlm (D — II *' } 
JS. tveens is aKo quite frequent beside the species mention 0 !, We collected if 
material solely in rock rills with grass vegetation and humus soil, wetted by cii.t 
ping water or by waterfalls. Other types of stands in this zone are almost withat 
earthworms. 


Thu Bclittnsku Tatrus 

As it results from the previous characteristic, the Bcliansku Tatra s have an a- 
dividual character when compared with the High Tatras anti the Western Tata- 
which results first, of all from differences in geological structure and from iW-- 
which depend or. it (soil types, vegetation). The analyses of 32 «• in pies from .PI . 
calities of this region gave 11 forms of earthworms. 

According to dominance, the species D. alpina alpina (D = 17.5 %>. T>. origin 
(D -- 15.6 %), 0. Unlearn, Oc. argoviensis and others tielong to the mo~t numew 
According to the observed frequency, the species D. alpiu/i alpina. D. oetaedr* U 
Ifuttvm. L. rube Him, and E. lawns are the most common ones. 

In the submonate zone prevail common species, which live in meadows rrf 
cultivated soils (-4. caliginosa caliginosa, L. rubcllus, A. rosea rosea), from the spec* 
typical for the forest we found here D. octaedra and E. lucens. The highest d.m- 
nanee has L. rubellus, the highest frequency A. caliginosa caliginosa. The spec* 
composition corresponds with the character of the area which is utilized tnainyi- 
arable land or as forest. 

In the montane region prevail the forest species living in dropped leaves ami n 
rotting wood (2). oclaedra, I), vejdovslcyi, D. rubida tenuis, E. lucens). There appear* 
the typical species of higher sites — D. alpina alpina. Near water stream* t- 
spedes El. tetraedra letraedra is very numerous, forming a special, so far unknovi 
form in this area. 

The highe>t frequency achive here the forest species and the species 0. ladm 

In the subalpine zone D. alpina alpina prevails, it has here good conditions a 
meadows and near brooks in deeper clayey profiles; it has also the highest frequeiu? 
Very numerous is also the earthworm O. lacteum. the forest species occupy 4< 
significant places. At the same time the typical representative of high localite 
begin'* to appear here — Oc. argoviensis, which is an alpine element. In this zoneta 
earthworms dwell also beneath the snow fields, mainly at the thawing margin* srd 
they also craw 1 on the snow' (D. octaedra). 

The alpine zone is characterized by the presence of the species Oc. argoview. 
which ha*- great dominance |1> — 41.4 %) and high frequency <X0 %). Very nur* 
ons is D (m t'zu/rti and D. rubida tenuis-, D. alpina alpma is less represented here 

The Western Tatras 

f rom the geological viewpoint this region is rather variegated as there are van® 
soil, Horistic. und faunistie conditions. Although the number of samples taken tat 
was the lowest (15 samples) we found a considerable number of earthworm fora* 
here. 

As more samples were taken m the surrounding of brooks, the species E . i;£ra- 
edra tetraedm (l> — 21.0 %) prevails m our material, it is necessary to mentiont* 
earthworms J. iuligiitosa caliginosa (D 19.8 <1 <1 ). 0. lacteum (D — 17.1 *,„) -d 
A. rosea rosea (D r.- 1».2 ° 0 ) from further numerous species. According to freqiWiiT 
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0. lacteum (T — 73 %) is m the first plat**, t.h«n follow A caligino9Q caiiginosa and 

A. rosea raw a (F =- 53 then D. ortaedra (F — 40 °„). 

When analysing the earth worm occurrence, we find 13 forma in the submontane 
ami 12 forma in the montane zonos of this region In the submontane zone prevail 
aperies from cultivated soils: -4- rahginosa caligituxa (D = 31.7 %), O. lacteum 
(1) — 22.5 %). and A. raw a rosea (D = 20.5 %). Forest specie* have low dominance 
(2>. txJaedra, Z>. rubida rubida). According to frequency the most important species 
to he 0 lartfum (F — S8 %). A cahginosa otliyinvsa (F — 00 %), and .4. rosea 

rvsea (F — 00 ** r> ). However, here appears also T). cdpina alpina, a species living 

regularly in higher altitude* above rho sea level 

In the montane zone prevail EL Mraedra telraedra (1) — 29.3 °„) because of the 
above mentioned reason*. From further species important arc D. octaedra cD = 
IS. 9 0 „) and E. luctns (D — 10 4 °„). Further forest species D rubida tenuis and 
D. rejdovskyi are also represented. In soils with limestone base we find the species 
Oc. argovitneie. 1'iie highest frequency in this /.one was found With the species D. 
octaedra (F ■ 100 ft 0 ) and also with the earthworm O. Ituteum and L. rufoUus 

(y=Go u 0 ). 


EARTHWORM ASSOCIATIONS IN INDIVIDUAL 
ALTITUDE ZONES 

When studing the number of earthworm species represented in individual altitude 
zones we can observe marked tendency toward the decrease of number of represented 
forms according to the elevation above sea level. While in the submontane zone 
there are as many as 15 earthworm species, in the alpine zone we found no more 
than 9 species. 

Certain characteristic changes occur also in the dominance of individual species 
as depending on zones. It is obvious e g in species A. caliginosa caliginosa, A rosea 
rosea. O. forteum , and L. rubella* which belong to regular inhabitants of cultivated 
soils. Only in lower localities we observed lowland species associated with deeper 
(mainly alluvial) soils; the.^e are the earthworm A. aiUipai tuberculafa. Oc. tran*~ 
padanue, F.platyura. and L. terrestris The forest species had the highest dominance 
in the montane and submontane zone These include mainly E luctns and D. oc- 
taedra. Besides these can mention mountain specie* the dominance of which in¬ 
creases in higher altitude*. It is first of ull Oc. argovietisU which occurs no sooner 
than in the montane zone and its dominance increases gradually from 0 8 °' b up to 
29 % Similar tendencies can be seen in the species D. alpina nlpina, the dominance 
of which increase? gradually from 08^ in the submontane zone up to 31 °' 0 in the 
alpine zone The samo holds for rhe forest species O oeinedtn which arhieved the 
highest doiiunanc-in .subalpinc zone as w cU as with related species V. rubida rui»da, 
D. rubida tenuis and T). vrjdowktji. 

When analysing the frequency of the given species in individual zones, wo come 
to similar conclusion* as m the cave of dominance although the tendencies are not 
so unambiguous m all cases. 

Association of the submontane zone earthworms is characterized by the predomi¬ 
nance of species living in cultural soils (. 4 - faligmoso c/tlignio<ui, A. rosea rosea, O. 
lavteum). Further there are typical species associated with deeper, clayey soils [L. 
ttrrertris. F. platytira. Or. transpadanus) and/or to river valley- (.4. antipai tubercu¬ 
loid). This second group lias lower dorlinance but it docs not occur in higher zones. 
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The most numerous species of the montane zone is O. lactevm (D 12 4 %). 
Further specie-: with high dominance include D. ociaedm and E. lucent which are 
typical forest species and live in rotting wood or in other plant debris. Also other 
species belong to the forest earthworms, which we have not been observed in the 
submonate zone {D. rubida Unuie, D- vejdovskyi). Species turn higher localities 
begin to appear here, too. However, they are still rure(Z). alpina nlpitvi, Oc. argn 
Lowland species are missing hero. 

lr. the subalpine zone prevail the species l> alpina alpina, Or,, argenie/ms, D. 
octucdra, and also O. lacteum. The dominance of .small sj**:ies of the genus D*ndro 
baerui slid rises {D. rubida rubida, D- rubida tennis, 1) tejdovabji). Also the forest 
species E. lucent is widespread he.re. Species from cultivated soils occur only rarely. 

In the alpine zone there lives only a limited number of species from which Oc. 
argot imsis. I). alpina alpina, and E. spdea can be included into the alpine I'orau 
The forest species {D. ortnedra, D. rubida tenuis, E. lucent) arc also significantly 
represented here, they can be found mostly in plant, debris. 

SURVEY OF THE DETERMINED SPECIES 
AUhfohophom ardijiai laberculata (tfernosvitov, 1935) 

We found the only one specimen of this earthworm in the submontane zone. If* 
occurrence in the Tatras region lielong to northernmost localities which are known 
Jt. occurs in the region of the middle Rhine and lielueen the eastern Alps and tiio 
Black Sea in the region oi' the river Darmli© and Dniester. The place of occurrence 
on the meadow in the vide valley of the river Vail near LiptovskA Mara corresponds 
in its character to meadow and held sites in river valleys. 

AllolvbopJtora adiginom caliginosa (Savigny, 1826) 

It oc cured solely in the submontane and montane zone, in the subalpine zone wo 
found only one specimen. The species in question occurs regularly in meadows and 
in arable land. less frequently also in mixed forests. In general it is considered to be 
typical for area.- used in. agriculture (Graff, 1953, Cekanovskaja, I960). In tlie 
submontane zone it had the highest frequency and considerable dominance (I) — 
2LB %) In the montane zone its representation was much lower, only in the sur¬ 
rounding of chalets (Zverovka in the Western Tatras, Bilik's chalet in the High 
Tatras|. The only find belonging to the subalpine zone was from the surroundings 
of a chalet at Popradske pleso. From the mentioned it results that the earthworm 
in question appears in higher localities only as a synanthrop species. According to 
its distribution it belongs to cosmopolitan species which reached all contineuU, 

Allokbophom rosea rosea (Savigny, I82G) 

•— Alhd<il>opi<oru jriui.ai* (Fuller, 1932) Zajono, 1077; Kuaprz&k, Zajonr, 1080 P| 

Representation of this species in individual altitude zones of the Tatras is cha¬ 
racterized by gradualy decrease of dominance, so it does not appear in the alpine 
zone at all. In the submontane zone this species is the third most numerous earth¬ 
worm !i) — 16.9 %), in the subalpine zone decreased its dominance to 1.2 %. In 
higher sites it occurs mainly m former pastures and near chalets. It seems that also 
this species was brought into the higher localities by man. A. rosea rosea easily 
adapts to various ecological conditions anil therefore it can be found in localities of 
Various types (Zajonc, 1905, 1970). It is a cosmopolitan apocies spread all over the 
world. 
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OcMasinm Inctemn {(Viey. 1885) 

li occurs in all altitude zone*. however, it-* dominant and frequency decreas?n 
dependence on deration above the sea lev el. Jn the High Tatras it reache* ibt* 
maximum in montane zone, in the IMian*kc Tatra* in the suhalpinc zone, tip tin* 
whole it i* the third most numerous sjtoeks hi our material Concerning the deca¬ 
dence of occurrence of this *uerie* on soil rirh in limestone t.Baltzer. 1050; Zicsi. 
1050: Fere), 1984). our finds do not prove this correlation. Its dominance in the 
high Tatra* (muinly with granite bottom) is something higher than in the Helir.-ke 
Tatras, where the limestone bottom prevails. This species is spread all over the 
world 

OcUdrituf anjt»'if infix (Jtretscher 1899) 

--- Ocl&hutivm rrotitirvm <irgw:i?v«p {Tlror>scliPr, 1899} — Zftjonc. 1977. T\ HJOrzak. Zajofic-, 19*0 

The occurrence of this specie* begin* iu the montane zone (T) = 0.8 %) ar ■ it 
reaches the maximum in the alpine zone fl) — 24 ft 0 ). However, it occurs only in 
the region* with limestone bottom Therefore it:- total dominant c g in th-i 3e- 
lianske Tatras readies 12.1 (in theix alpine zone even 41.4 0 - o '. while in the studied 
granite region* of the High Tatras it is missing entirely. The finds from the Western 
Tati** originate also from limestone formations (Jurdn’s valley). Detailed Infor¬ 
mation about the ecology of tin.-’ specie* is missing. Pop (1947) and Zicsi 11955) 
observed that it occurs at the waterside in fallen leaves as well a- in montanft lo¬ 
calities in limestone soil, fl is spread iu Switzerland. Austria and only one nod 
originates, from Poland (surrounding of Rickko-Biala). Besides the Western and 
Belian-kd Tatras we have, found it ako at <It-* village Jaocute i;i the Low T«(nis. 
Mikulova li*tcd further localities m .Slovakia (Srdu-fko ituneath Chopok) 

and I win Bohemia (Horsk.i Kvilda in t)ic Jiohemian Forest). 

Oitodrilustranspadanu* (Rosa, 1884) 

In the region explored only one specimen wax found in the submontane iota of 
the Western Tatras. This species requires thicker clayey profiles und therefore it 
only rarely reaches higher altitudes. 

The autor regard* it as a species typical for damp Jowehuid deciduous forest- and 
meadow* mainly of alluvial character It is spread in central, south and east frirupfr 
anil also in Ada Minor. 

EiMnifUa tr/raedra tttrutdm (Sa vjgny, 1826) 

• £i>rm>ffo U!rrt*jra <jundripOra moM :lcv. 1942 — Za jour, 19“fi ; Kaspr^ak. Zajon'. UHO 

This species Occurs only on sides of water reservoirs and streams. To our know- 
ledge it ascends only lo the montane zone, we did not find it in higher localities 
although there are many biotopes suitable for this species here (sides of tram 
hrooks. etc.). In. great numbers it occurcd especially in the montane zon“ of the 
Western and Belianske Tatras. It is spread all over the world. 

This species is known to Imre several forms differing by the position of male 
genital pores or by their number. In 1942 Ocrno.svii ov described the form £W 
w'W in Utrnedm mut qimdripom with genital poms on Mth and 15th se#nwits 
fitop-Bon itz (2!)69) considers this phenomenon atavistic. Jn our materials bom 
the area of Belianske Tatra* we found specimens which l>e;ong to this form together 
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with ftpocimervH of typical form B^ide those also specimens w ith male genital pore* 
on 13th. I4th and loth segment occur here, too. 

Ebtnia hteen* (Waga. 1857) 

It readies its maximum in the submontane and montane zones, however it. be. 
longs to species which roach up to the alpine zone. It lives predominantly in forest 
stands where we can Hnd it in rotting stumps and wood debris. However, in higher 
localities it occurs also on sides of water in putrefying grass layers and directly in 
the humus layer of soil It is common in forests. The area of its occurrence spreads 
in central an partially al«o in south Europe. 

Ei&nifi pamt (Risen. 1*74) 

Tito only specimen found originates from the submontane zone of the Western 
Tatras. In out country this species is so far known, only from Extern Slovakia (Za- 
jonc. IDfld) and from the Tat fas (C'ernos vitov, 1 93(f). The area of its occurrence 
spread- in Europe. North America, in central part of Asia, in New Zealand and some 
other islands. 

Eisenin speUn (To*a. 1001) 

The only specimen originates from the montane zone of the High Tairas Also 
C'ernosvitov (1930) mentioned it in this region. This earthworm is known also 
from Romania, the Ukrainian Republic, and from Italy. 

Dendrobatna alpttta alp'.ivi (Rosa, 1884) 

It represents the most numerous specie* (1) = 18 %) with high frequency (F = 
50 %) in the area of the Tatra*. The montane character of this earthworm is proved 
by its increasing dominance with rising altitude from 0.8 % in the submontane zone 
to 31 ° 0 in the alpine zone. As far as the individual parts of the Tatra* are concerned, 
it was represented in High Tatras most numerously (D -= 26.9 %) and in Western 
Tatra* lo>s numerously (D s= 0.8 %). Its typical biotopes in the stibalpino zone are 
the meadow stands, in the alpine zone tirst of all damp layers of the soil on ledges 
of rock walls with grass vegetation, rich wetted bv dripping water. 

This species has so far observed mainly in higher localities (the Low Tatra*, the 
Pofana and the Viiiorlat mountains), or in localities posseting cold microclimate 
The area of its occurrence spreads in Switzerland. Austria. Italy, Yugoslavia. Roma- 
rnaniu. on Crete, in Syria, the Caucasus, in the Tran*eauca*us, Greece, and Turkey. 

Dendrctitaenv oetaedra (Savigny, 1826) 

It belongs to the most numerous specie*, in the region of the Tatra* and occupies 
the *econci place according to dominance. It is most frequent in the High Taira* 
(D - 17.2 °o> and in the Belianske Tatra* (D = In.ft Of the three regions 
*ri>diod it is most frequent in the alpine and subalpine zon--* (J) -- J7.8”„ and 

2r.,3 •„). 

It lire* regularly Associated with wood debris therefore it is typical for the forest 
biotopes. In higher localities it occurs al*o in rotting herbs, in mo** layor* etc. It 
snslain* well also low temperatures. We gamed living specimen* from layers of 
decoyed gratis under snow at the edge of ft snow livid, many individuals crawled 



on the snow It belongs to species which are widespread; it occurs almost in Ihr 
w hole world It is one of the two species which occur also in unfavourable condnuxu 
of Greenland 

Dcwirrixuiu j rulida rubxda (Savigny, 1826) 

It oeruml only in the Western and the High Tairas where it liriongcd to tits 
species. It reached the highest dominance in the subalpin'* zone (I) =- 2.5* " 0 >and 
it occured also in the alpine zone. This species concentrates on rotting wood Gen¬ 
erally it. is considered to he inhabitant of the moist soils with abundance of or^ait 
debris. Its absence from localities in the Belianske Tairas would suggest that 11 
avoid' limy soils, it i* a cosmopolitan species with large distribution 

Dehtlrobacn/i rubiJa tenuis (Eiscn, 1874) 

The dominance of this form increases with altitude. It did not occur in therjh- 
montane zone, m the montane zone its dominance was 5.3 °„. in the sulxdpnp 
1*4 °/ 0 and in the alpine 12.4 % It would soem therefore that the higher alfiteo; 
.ire favourable for the life of this earthworm. Similarly as the two previous spew, 
it occurs in rotting wood and in other plant debris. It is a cosmopolitan spwe* 
which is spread mainly in montane and submontane regions in our country. 

Dmdrobnena veyhmkyi (Ocmosvitov, lft3->) 

It is found in the subalpinc and montauc zones in all three regions, in the Ifckii 
sk$ Tatra* it wju most common However, it Itching* to rare species acconliulv 
its occurrence. It lives in upper layers of soil mainly under the moss and unfa 
plant debris. It is spread in Austria and Hungary, in our country it lives uj-tir 
Bohemian forest. too 

Fitzingeria plalyuru d'prcsm {Rosa, 1803) 

Fitzingcria plat yum nv/ntana (Cemnsvitor, 1032) 

Both forms found in the material demand deep clayey soil profile. Therefore "by 
live mainly in alluvial and loess soils in lower sites. In our collodions they occurel 
only in the submontane zone of the High and Western Tatra* Roth forms In-* in 
Rumania. Hungary. Austria, and Bavaria, tlm form moji'am live* in the Ukraxiaa 
Republic, in Poland and Italy, too. 

Lurnbncu/f rubellus Hoffnieister. 1843 

It occurcd from the submontane up to the alpine zone. Its dominance deerw«l 
from 14 to 2.0 % with the elevation above the sea level. It had the highest rakm 
the material from the High and Behansk6 Tafcras It lives on the soil surface urier 
dropped leaves, in the moss and under rocks, at moist stands It is a cosrr-opo. 'an 
species spread on the whole territory in our country. 

Lum/>ricu« terresiris (Linnaeus. 1758) 

It belongs to species living on deep clayey soil horizon* and on surficient id- 
mount of plant debris. Its occurrence depends first of all on cultivated soils. Time- 


218 



fore it occared in the submontane zone in the studied region ami only in .small 
quantity. It is ft cosmopolitan species which is spread all over our country in typical 
stands 
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Abstract. Mortality and rate of survival were estimated for the bream 
■mis bramij in the Grlik riverine lake during the period 1980—1983, Values of die 
instantaneous total mortality rate (Z) varied between 0.7225 and 1.2816 end wk* 
calculated out of the abundance of fish in the individual groups. The calculated 
values characterize, older specimens from the Vth age group onward. In 1083 tb* 
lowest values (28%) of the rate of survival were found, the highest (49%) in 133: 


INTRODUCTION 

The bream. Abramis brama (Linnaeus. 1758} is an important component o' 
the Czechoslovak ichthyofauna. In our riverine lakes it reproduces frequently 
and be'ongs to very plentiful fish species. With regard to the economic ami 
angling points of view this species deserves our a*tention. 

A fish population is influenced by two complexes of factors causing mora¬ 
lity. First is the extent of industrial and sportive catches causing indusJrb. 
(catch) mortality (designated as F - fishing mortality), second comes as a com¬ 
plex of factors, e.g., fish senility, predator influence, disease etc., causing natu¬ 
ral mortality (M - natural mortality). Both types of mortality may exist either 
independently or coexist at the same time. 

MATERIAL AND METHODS 

The material of the bream examined was collected from the upper part of the 
Orlik riverine lake near the village of Stedronin, where the river Otava flows ir.ro 
the Vltava, The utility area of Orlik valley lake is 2 400 ha, maximal depth is 74m. 
The total volume of the water Is 716.56.10 6 m\ The length of the swelling c( this 
reservoir is 66 km. The permanen- volume of the Orlik riverine lake is 280. lfl* x’ 
(Vfdek. (984) 

Numerous material of the bream from the Orlik riverine lr_ke was gained frox 
the day and night seining in May. June and second third of October of the year 3M0 
Further fishes were caught in May, July. September and October, 1981. Aaofie 
parr of the bream material was acquired In June, September and October. 1982. Tw 
last material of the bream was seining in May and June, 1989 In 1930. 2119 speci¬ 
mens (V—XII age class), in 1981 672 specimens (V—X age class), in 1982 673 spea- 
mens (V—XI age class), in 3933 315 specimens (VI—X age class) were studied, ir. 
total. 3779 specimens. 

For netting seine nets were used 50m long, 4 and Dm deep, mesh «ze 2X2cra 
and 0.3 X 0.8 cm, and 100 m long. 6 m deep, with meshes of 1 X 1 cm. and 200in 
long. 6 m deep, with meshes 3 X 3 m. The maximum pan of population of the breuci 
were caught. 

In all specimens the body length (longiiudo corporis) was measured. The Mil 
weights were ascertained. Collected scales were examined using reading apparaai* 
Dokumator DL II. using magnification 17.5. 
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Mortality was determined by Ricker’s (1975) method. The estimates of the 
rota of survival and instantaneous total mortality rate were calculated on the basis 
oi the age distribution of the respective population, which evolves out ol the as¬ 
sumption that the decrease of the abundance of individual fish in the population in 
consecutive ace groups is a measure of the mortality rate of the population and as 
a consequence also its rate of survival. We assume the sample of the fish population 
which has been caught to be representative and also the relative representation of 
the age groups in the sample to be close to a real distribution in whole population 
(Ricker, 1975; PivniOku. 1981; Holiik, 1906; Vostradovsky, 19f>9). 

The total number of specimens in the individual age croups was considered to be 
u representative sample. The instantaneous total mortality was calculated out of the 
decreasing number o£ Individuals in the age groups (on a natural logarithm scale) 
for the total population under study in the respective year. 

The parameter Z is called the instantaneous mortality rate; N number of fish 
in a year ctess; A — annual mortality rate; S — rate of survival <S — —In Z); t — 
interval of time (year). 


RESULTS AND DISCUSSION 
1 0 RO 

The instantaneous total mortality rate was calculated for the complete col¬ 
lection of Vth—Xllth uge groups during 1980 according to the relation: 

In N. = 12.117 — 0 9391 t 

the result be:ng a high correlation coeffirient r = —0.97378 (Fig, 1). the 
value of Z was 0.9391. The rale of survival wa‘* 39 V ‘.he annual mortality 
rate Bl "u. The values of the instantaneous mortality rale (Z), rate of survival 
(S) and annual mortality rate (A) for the individual age groups arc expressed 
in Table I. 



Fig. 1. The Instantaneous (total) mortality rate (Z) of the bream for age groups 
VI—XII io the Orlik riverine lake m the year 1980. 
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Table I. Survey of The mat<iataneo>»« mortality rate (Z), rate of survival iS) and annual mortality 
ralt- {A) ..f the bream in the Orllk nvonne lake m the year* 1980 and 1081 




1980 



1981 


Ap* group 

7. 

S 

A 

z 

S 

A 

V 

VI 

VII 

VIII 

sx 

X 

XI 

XII 

0.0361 

0.9G4f> 

0.0350 

1.004 

0.345 

0.655 

0.3932 

0.5497 

0.4503 

0. 7 S3 

0 4*> f * 

0.514 

0.9619 

0.3820 

0.6180 

1.509 

0 221 

0.779 

1-2999 

0.2727 

0.7273 

0.761 

0.4«7 

0.533 

0.9651 

0.3810 

0.6100 

1.944 

0.113 

0857 

0.4700 

0.6250 

0.3750 

— 

•- 

- 

2.3025 

0.1000 

U.9U0U 





The value of Z changes from the minimum of 0.0361 for the youngest age 
groups to the value of 2.3025 in the eldest age groups The rate of survival 
varies similarly and out of it the annual mortality rate may be calculated 
Values of S are the highest in the youngest age groups, the minimum value 
(0.1) was calculated for the eldest age groups. 

19 8 1 

In 198L. the instantaneous total mortality rate was calculated for the whole 
collection of Vth—Xth age groups according to the following relation: 

InN, --= 12.116 — 1.17221 



FiR. 2. The instantaneous (total) mortality rate (Z) of the bream lor age groups 
V—X in the Orlik riverine lake in the year 1V81. 




The correlation coefficient reaches a high value of r = —0.99104. Z — 1.1732 
(Fig. 2). The rate of survival is 31%. annual mortality rate is 69 %• A survey 
of the values of all coefficients mentioned are shown in Table 1. Values of the 
instantaneous total mortality rate vary considerably from 0.761 for the IXth 
age group lo 3.9'14 for the Xth age group. The rate of survival was highest in 
the IX;h age group, the highest value of the annual mortality rate was found 
in the Xth age group. 


i 



Fig. 3. The instantaneous (total) mortality rate (Z) of the bream for age groups 
V—XI in the Orlik riverine lake in the year 1982. 

1982 

in 1882 . the instantaneous mortality rate was calculated for the whole col¬ 
lection of age groups (V—XI). Z — 0.7225. according to the equation: 

In N, - 9.464 — 0.7225 t 

The correlation coefficient was r = — 0.98792 (Fig. 3). The instantaneous 
mortality rate was the slope of the above mentioned relation, the highest rate 
of survival was S = 49 %. and the annual mortality rate represented A = 51 °o- 
Survey of the values in the individual age groups is shown in Table 2. The 
minimal value of the instantaneous mortality rate was found in the eldest 
(XI) age group and in the Vth age group. Consequently, the rate of survival 
was highest also in those two groups. 


1983 


In 1983, the instantaneous total mortality rate was calculated for the whole 
coUeccion of Vlth~Xth age groups. Z = 1.2828. according to the equation: 


In N, 
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13.3162 — 1.28161 


Table 2. Survey of th« inatantaneoua mortality rato (Z). rate of «urviv-&I (SI and annual mortality 
rate (A) of the brenra in the Orllk riverine lake in tho yoara 191*2 ami 1983 




1982 



1993 


Ago group 

z 

S 

A 

Z 

8 

A 

V 

VI 

VII 

VIII 

IX 

X 

XI 

0.139 

0.833 

0.147 




0.957 

0.384 

0.610 

0.749 

0.473 

0.527 

0.899 

0.407 

0.693 

0.011 

0.402 

0.698 

0.779 

0.469 

0.541 

1.474 

0.229 

0.771 

0.887 

0 412 

0.688 

2.079 

0.125 

0-875 

0.134 

0.857 

0.143 

— 

- 



The correlation coefficient was r = — 0.97749 (Fig. 4). The rate of survival 
was 28 %. the annual mortality rate equalled 72 0 u . Survey of the values in the 
individual age groups is shown in Table 2. The highest value of Z was found 
for the Xth age group (Z — 2.079). and therefore also the lowest value of the 
rate of survival. The highest rate of survival was found in the Vlth age group 
(S ~ 47%). 

In 1983. as in the only of all studied years, a significant rise of the value cl 
the instantaneous total mortality rate (Z) was observed related to the increase 
of individual age groups. Relationship of the two parameters may be described 
by the equation: Z = —2.3391 + 0.4553 t, with a correlation coefficient of 
r - 0.97425. 

The values of the mortality rate in the younger age groups, where the value: 
were not calculated, may be higher due to the effects of predator fishes acti¬ 



ng. 4. The instantaneous (total) mortality rate (Z) of the bream for age group* 
VI— -X In ft* Orilk riverine lake in the year 1M3. 
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vities. The mortality rate is influenced also by changes of the height of the 
■water level of the riverine lake. The youngest age groups of the bream died. 
The higher mortality of older fish may ho caused not only by the natural 
mortality, but it may be also influenced by angling and by net catches (in¬ 
dustrial fishing mortality). The seining of the fishes in Ihc Orlik riverine lake 
has taken place in the same localities for several years. 

T j u r i n (1963) cited -that in the zero and first age groups the most frequent 
cause ol mortality is the natural mortality. According to Tjurin (J982) the 
confident of the natural mortality is indirectly dependent on the intensity of 
fishing. 

In our region., the bream mortality has been studied up to nnw only insu¬ 
fficiently. Baiun (1963) calculated the average annual mortality rate fur 
breams from the Danube river for the lllrd age group and elder to be 72% 
Uplortunately he did not work with a more numerous representative sample 
of Ine fish population (compare II o 1 c i k. 1966). Baiun (l.c.) states a’.&o the 
value of the mortality rate for males as 71 % from the third age group onward 
and for females 65'% from the fifth age group. For the breams of Vlftli— 
—XVIth age groups in the MostiSlS reservoir, Gajduiek (1981) found 
a mortality rate of 50'% for males and 42.8'% for females. Average values of 
annua) mortality rate in the Orlik riverine lake (A = 61. 69. 5). 72'% for the 
respective years 1980—1983) are near to the values reported for breams from 
Hungary. 

Biro and Gar Adi (1974) found the following values of mortality for 
breams from Lake Balaton: Z ■= 0.9677; the rate of survival was 38and the 
value of the annual mortality rate was 62'%. The ra*te of survival vary in the 
individual age groups between 26—59 %. annual mortality rale vary between 
41—74 %. 

In the Soviet Union the values of natural mortality are calculated according 
to the method of Tjurin (1962). The coefficient of natural mortality in Ihe 
Pljavinskoe reservoir (the Lithuanian Soviet Socialist Republic) on the Dauga¬ 
va river was 21—26 ! % in other reservoirs (Riga. Kagumsk and the Daugava 
river) its average value was 24'% (Gaumig a. 1982). D j a 11 o v (1982) 
reports the coefficient of natural mortality in Ladoga lake to be 17.5 % in 
I9?6. For breams 2—11 years old in Lake Ilmen, Tjurin (1962) found a moda¬ 
lity rate of 40'%. Total modality rates of breams in the northern purl of the 
Caspian Sea, determined during two time periods, was Z = 0.55 and 0.80 
(LukaSov. 1961. eft. by B i r 6 and G a r A d i, 1974). 

Calculations of mortality and survival rates were critically evaluated by 
II o 1 51 k (1966), and also Vostradovsky (1969) evaluates the respective 
methods of calculation, pointing out the individuality of ecological conditions 
in different localities and their importance for the evaluation of final average 
values, which is often further complicated by differences between -the indi¬ 
vidual methods o' sample collection. A most detailed analysis and description 
of the various types of calculations and methods is given bv Ricker (T975). 

The calculated values of survival and moratlity rates in the Orlik riverine 
lake for fish specimens of the bream from the Vth age groups onward may he 
compared with the values calculated for MostiSle reservoir (Gajdusek. 
1981) and for the Danube river (Baloil, 1963), which characterize older 

individuals. 



SUMMARY 


The survival and mortality rates of the bream. A b rami* br« ,r, 9. -n the Oil 
riverine lake was studied in the years i98CJ—lJfS.'h in total 37™ specimen*. 

The calculation of the rate of survival and mortality rate was done on basis 
of Iho ape crmipasiticn of the population. A decrease in the number of fish n 
each of the following ai«e groups reflects the mortality rate °f the populatan 
and as a consequence also its rate of survival. 

The values yf the instantaneous morality rate were calculated Tor the while 
population bemi* taken into account in the extent of the kt l<wn a S° groip; 
Tie average values vary between 0 7225 (1982) to 1.2816 (1983). 

The rale of survival was of the lowest value in 1988 (28 the highes* n 
1982 (49 " n). and therefore the resulting maximum value of the annual moda¬ 
lity rate was 72% in 1983. while the minimal 51",., in 1982 The samp'e taten 
in 1983 was the only one. where a rise of the instant.-,necus total morla*. :y 
rate (Z) correlated with rising ago groups could bo found 

Calculated values of survival and mortality rates in I he Orlik riverine lake 
found for the Vth and older age group® characterize older individuals ar.d ari* 
comparable with the data from the MosljStfe reservoir and the Danube river. 

Acknowledgements 

Thanks are due to Doc. dr. O. Oliva, CSc., for a causal review of the manuscript. 
A valuable help during the field operation* was offered by Milan a Ivoha Veloboy 


REFERENCES 

Billon E. K., 1963: Alter&struktur dor Populationen und Wachstumsgesetzm&Mjg- 
keiren der Donaubraohsen (Abramis brama. A sapa. A ballerus). Sbomik VSCHT, 
Technologie vody, 7, 2: 459—542. 

Bird P„ P. Garadl, 1974: Investigations on the growth and population struc¬ 
ture cf bream (Abramis brama L.» at different areas of lake Balaton, the asses¬ 
sment of mortality and production. Anna! Biol. Tihcny, 41: 353—179. 

Djatlov M. A. 1 932: Biofogi.ia i prcmysel leSia v severnoj c'asti LadoSskigo 
ozera. GOSNIORCH, Sbornlk rmutnych trudov , 179: 13—21. 

GajduSek J. ( 1981: Growth, age and mortality of bream, Abramis brama, in the 
MostiStfi water reservoir. Zooi. Itsty, 28, 2: 215—223. 

Gaumiga R. Ja. 1982: BiologlCe&kije osnovv racionalnogo r>*bochozjajstvennago 
osvojenija er.ergettfeskieh vodochranHiifi rcki Daugavy. Autoref. PhD. Thesis. 
Leningrad, GOSNIORCH: 23 pp. 

Holfik J.. 1966: Niekolko pozniimok k vypofitu preiivania a umrtnosti ryb Bio- 
Idpia, 21. 12: 885—893. 

LukaSov V. N, 1961: Dinamika Cisiennosti ekspluatirujemydl stad vobly. \°sta 
i sudaka Severnogo Kaspija. Trudy Sovescanij Ichtiol. Komissiji. AN SSSR. 13 
445—153. 

Pivnifka K., 1981: Ekologie ryb. SPN. Fac. Sci. Charles Univ., 251 pp 

Ricker W. E„ 1975: Computation and interpretation of biological statistics of fish 
populations. Buii. Fish . Rs. Bd. Canada, 191: 382 pp 

Tjurin P. V., 1962: Faktor jestestvennoj smertnosti ryb i jego zna^enije pr. 
regulirovaniji rybolovstva. Vopr. ichtiol., 2 : 403—427. 

Tjurin P. V., 1963: Biojogiceskije obosrov&nija regukrovanija rybolovstva na 
vnulrennich vodojemach. Piscepromizdat. Moskva, 200 pp. 

Vlffek V., 1984: ZemCpisny lexikon. Vodni toky a n£dr2e. Academia Praha, 315pp 

Vostradovsky J.. I960: Omrtnost. pfe?fv3m\ biomasa a abundance Stiky obecne 
(Esox lucius L.) v udolnf nSdrzi Lipno. 2ivofiind vyrobc, 14. 10—11: 799 —812 

Received April 27. 1989; accepted December 14, 198? 


228 



SHOUT -NOTE 


Acta Sttl ZooJ 54 : 2S7-2ffl. 1*90 

ISSN 0M1-BS47 


THE WOHPHOLfKiY OF Tl'IlflEl.LARIA AND THK FOKMATTO*) OF 
Til K A V WOlfCAI. AM) IIISTOWHilCAL SYSTEMS OF .UETA/IIA 


Yu. V. MAMKAEV* 

Zoological Institute, USSR Academy of Sciences, 
Leningrad, IDWm, USSR 


The* Tnrlttdlaria are a group important for evolutionary morphology They giv© 
many example* useful for understanding of the evolution of the histological organ¬ 
ization and main anatomic systems of Metazoa. The formation of the epidermis is 
observed m Turbellaria. It is traced bach to a primitive bordering layer with an 
irregular. almost parenchymal structure (Beklemishev 192o, lOODl. Within the 
limits of the class. basic trends of the epidermis evolution are revealed They' are 
the following ones: the formation of different types of the epidermis, the formation 
of the basal lamina, and sometimes the development of the syncytial state. The 
main types of the epidermis are found also within the order Acoeia- Similar processes 
are also revealed in the evolution of the turbelluriun ga-strodormis. fn the both 
a characteristic feature of primitive histological systems enn V»e noted, namely 
the iusunk cambium located within the parenchy ma. After the processes of epithel- 
ization are finished, the remaining inner parenchyma forms muscular. nervous, 
glandular, and connective tissues Side by side with the processes of the spatial 
separation of the histological systems, the delimitation of tissues and organs due 
to formation of muscular walls and basal laminae is also traced 

Supporting structures and their derivatives (stylets and Looks) also show a spec¬ 
tacular evolutionary picture. They originate on the hasis of both intracellular and 
eat race liular materials. The former present different intracellular li bre layers and 
other local condon-at ions. so called "cell wcb M (not only the apical libre layer but 
also lateral and basal microti lament ous condensations and laminae) They all may 
occupy a substantial volume in cells arid arc a possible precondition for keratin- 
liation The latter arc I) the basal lamina and its derivativos and 2) primitive 
aeoretory coatings und cuticJc.s, There are also coses of purcuchymal and entodermal 
supporting formation development (solitary spicules or a spirillar armature, tho 
anterior supporting brunch of the intestine, the so-called "Kopldarru”). They are 
rather ram but very interesting boeause they show evolutionary trends typical of 
the Beutcrostomia Thus the Turbellaria show all tho morphological spectrum of the 
various supporting formations, i.c. all the theoretically possible ways of the sup¬ 
porting structure evolution, are. well represented or at last may be traced 

A wide morphological spectrum i* also shown by turbellarian extrusomes. their 
diversity including both non capsular (rhabdites and rhabdois) and capsular isagit- 


* On tin* lm ms uf the ieoturr reo.1 in the IX-partment of Zoology, Charles University, l'rah*. 
May 18, U>$». 
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toeynt*) types. The sagiltooysts known in a group of Crmwluta species (At*oel»)*i 
arc of particular interest liecause they give an analogy lo the crucian * 11 nemauicyiffs 
only instead of filaments they extras? solid needle-shaped pilot-. The diversity oi 
shooting devices is increased by the paracniife which evaginale ih<* tubes formed 
hv coll walls (a- in the Microsporidia). Oonvparablo diversity of devices h 

observed only ir, protozoan growps This seems r.< prove that within a certain group 
all spectrum ot shooting devices arisen i e. exempli Rea the initial morphologies: 
diversity. Such evolutionary picture implies that a device appiars within a grou;i 
but is not inherited from its ancestors. 

Catching and attaching organs (pharvgi.s, penes proboscos) also g |V<? nn instruc 
rive evolutionary picture demonstrating initial morphological diversity within tli 
Turhellaria. They all originate as differentiations of the mtegument. *ork in sticking 
or pinching nays, and show interesting parallel morphological lino* outlined l« 
Karling (19fi3). There is also a veil known scheme of the nervous sy-t.em evolutioi 
within the TurlieJiaria beginning witli a difusc plexai to orthogonal and oligomoror 
nervous system- with lew well developed trunks, the order Acu'l* showing th 
greatest morphologies! diversity. Tin* acopltm iten-ou* system is forrnod by eitlu- 
externa! or i ns link mnou- plexus, or includes different, strange h- it tuny scorn 
odd (9) number of the longitudinal trunks (Ivanov and Mamkaev 1973. Man 
kaev 1983 : Kotikova 1986 ). 

The Turhellaria give also a good example of the sensilke, eyes and itatoojM- 
origin and different ways of their perfections. The eyes originated within this groii); 
more than once and from d fferent sources, several of construction types beiiy 
found in the group There are some reasons to believe that the statocyst- also hail 
a plural origin, the comparison with other lower Invertebrates Ixung here ven 
instructive. The statoeysts appear to have originated as an adaptation either t> 
swimming (Acoelomorpha), or to the infaunal mode of life (Catenulida, Proseriata) 

The Platheliuinthes and related groups also give an idea of the formation and 
evolutionary trends of the protonephridial system We can see here the formation 
of different types of the dame cells and different patterns of vessel Systems begin 
ning with the independent protonephridia opening out separately. The protonejil 
ridial vessel system of the Platyht'l taint he<* |as well as their nervous system) sho* 
some definite levels of development and definite types of transformation related t> 
inerpa-e of the size and change- in the form of the body. 

Turhellaria are the only group which provides the opportunity to undorsTar/i 
the formation of the digestive system in the Metazoa Only the Turhellaria alien 
to (ill m the gap between the spongiun and enteruzoan evolutionary lewis. Her 
we van obtain an id on of the most important features of the early development cl 
tlu* digestive apparatus (specialization and differentiation of ceils, formation of th- 
epirhelml intestine). The evolutionary stage.- represented in the Acoelomorpha an 
the most instructive here In thi- group the following types appear: 1) irregitijr 
cellular structure: 2) syncytial stage with retaining phagocytic activity in son: 
species; 3) large central cavity with the walls not epithelial but composed of r 
regularly arranged cell* and their derivatives me l ad mg small temporary synevtu 
formation- with two or a few nuclei**); more or less ppit-hrlializcil intestine comjsi-i; 

* to tha w*pittoc>BU (ns well ft- to Clhnr> male copulative organ**) tin* group appeal* 

in deserve l.lm rank of family. 

Tins el age lias been ltwwligated l>> Kulkova (!9S7}m Actiw/H-rlhi'i M fenuM***. In *Ju 
•pi«i'iea llm eii/.> ities are released from the protrusion- ol t lie cell* which In- in tlio frontal wall * 
the mvuy mitt an- due to destruction of tut*rut and frontal cells (apocrine uud hotomno 
M-s rulury gland*) 
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of the cell' of two types (special gland cells an- developed). It is reasonable to believe 
that the stages listed above illustrate the development of the three forms of organ¬ 
ization of digestive system (2- 4) which originate from an irregular parenchymal 
structure (1) The epithelial stage (4) in considered by Smith and Tvlor (i98A) 
the initial one. But I cannot quite 'Agree with their opinion becanae in this case the 
specialized cells are present. T:i relation to this problem it is worth mentioning that 
the processes of the Intestine formation are revealed not only in the Acoclomoipba 
but ill'so in other orders of TurlK-tlaria. The progressive nature of the evolution of tho 
tarbcIUrian digestive system is also supported by tin* development of the pharynx 
which is still absent in sonic Acopla and originate' within the group. It is confirmed 
as well by the fact that the position of the mouth opening which is still stabilized 
ns anterior in the evolution of the Metazoa is ^till variable in a nuniher of turbel- 
lariim group 

The picture of the progressive evolution of the organ system.' discussed above is 
enriched by our knowledge on the structun' of the tnrbellarian genital system. 
Having compared the evolution of all organ systems in the Turbeliuria, we can 
outline a general picture of the syst.eruogwu <ix. Any change* in any system result 
in change-' of its elements, number of elements and relation between the elements. 
At the same time these transformations have some specific features for lower or 
higher levels of the systeinogenesis Thus the turbetlarians still practise the "proto¬ 
zoan” way of evolution based on the development ol cells with complicated or¬ 
ganelles (the cxtrA'Omal cells, then paraemd' etc ). But they also show a purely 
metazoan mode of evolution based on the formation of the cellular complexes (de¬ 
velopment of polycellular organs) which then prevads. The Turbellari;* show various 
modes and stages of systemogeneais such as >u mm at ion effects, the multiple origi¬ 
nation and polymerization of organs, segregation of organ' and systems, structural 
systematization and stabilization, oligomerization processes based on reduction, 
differentiation and concentration of elements As a whole, the Turbellaria give the 
picture of the beginning morphological diversity and of morphological radiation 
(Mamkaev 1985, 1986). The same regularities are al*o observed in other primitive 
groups and systems So. the regularities observed in the Turbellaria arc general 
regularities of morphological evolution. Such general regularities supply us with 
certain criteria to distinguish evolutionary primitive and advanced stages. They 
provide thus a good basis for phylogenetic reconstruction. In this way a reliable 
methodological ground is obtained for the interpretation of the turbellarian evolution 
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presented at the 19 th annual conference of the Protozoological section of ft 
C7erho3lovdk Zoological Society. JIROVEC DAYS, held in Jxkovio, 

15 19 May 1939 

Utilisation nf exogenous pyrimidine, and purine compounds by growing r wee Serin 
A, Cerkasovovi 1 and J. Cerkasov 2 , Institute of Trc^pical Medicine. Pc*‘,- 
grr.rfu.re School of Medicine and Pharmacy. Sokoiska 12. 120 00 Prague i' anc 
Department of Physiology. Charles University, Vinifind 7. 128 4*1 Prague 2 ? . 

Although Kaeglcria fowleri. causative agent of primary amoebic meningneor«5-,i- 
litis, differs from nonoanthogenic N. loranicnsis by in vitro resistance to trimr-- 
prim (TMP) and other antifolates (Cerva, 1906), properties of dihydroMate *- 
duct use (DHPR), j. o. activity. Km value and inhibition of the enzyme by TMP. are 
similar in both species (Cerkasovov A and Cerv a. 19^65 We therefore centr¬ 
ed capability tu utilize precursors of nucleic acids, adenine, adenosine and thymi-e 
by axenicaly cultured naeftlerlas growing in BCS medium (Cerva, 19G9}. In ceil 
material o# ?Jaeplcna fowleri precipitated by cold 2 (1 0 HCJO*. the inco.-prswl 
3 n-thyrr,idine and u C-adenosine amounted to approximately 2995 and 319 e Jl rpr. 
per ifl 5 of multiplied cells, respectively, while uptake of these two compounds r. ‘J 
iowmieusfc represented only approximately 1675 and 3713 cprn pev- UP cells rwp«- 
ISvely. In contrast, capability to employ ,4 C-adenine was slightly higher in V !ok- 
nieiuis (99 490 cpm per 10* cells) than in N. fowleri. Inhibitory effect of TKF on 
growth of N. loraniensis in the BCS medium was prevented bv exogenous thvrudine 
in presence of either adenosine or adenine The addition of 39—50 rtmo”. ml -1 4 
the«e precursors partial’.v restored growth of N. lovamensis in presence of 70 nmc. 
ml- 1 TMP whre normal growth curves were obtained at the precursor*: cen^ni-a- 
tions too nm-.i ro'- 1 These results suggest that growth of loueniensts ir ECS 
medium in the presence of TMP may depend more than that of N. fowleri onin.- 
lability of sr*ne precursors of nucleic acids, de novo synthesis of which is cease! hi 
to inhibition of the DHFR activity 
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The effect of a macroictrolzd complex on the tissue protozoan Sarcocystis disperse 
Z. Ccrnft 1 , M. BlumauerovS 1 , and J. J i z b a 2 . Department of Parasitology. 
Charts University, Vlnitna 7. 128 44 Prague 2*. and Institute of Microbiology, Czecho¬ 
slovak Acad SC:. Videfiska 10B3. 146 00 Prague 4= 

The dononstration of the paihogemlcity of several species of heteroxenous Sarco- 
cystic coceidia on their hosts, especially those of economic importance (i. e., cattle, 
sheep and. pigs), raised the problem of their control. We have therefore tested a 
possible antisarcocyst effects of e mucrotetrohd complex (MTC) isolated from cultures 
of Streplorm,ces griseus LKS-1 m the institute of Microbiology of the Czechoslovak 
Academy oi Sciences This fuui-component complex of antibiotics is composed of 
nonacUn (4.8%), monad in (20.4%), dinactin (38.8%), and trmactin (36 0%). The anti¬ 
biotics arc soluble m acetone, methanol, ethanol, chlorophorm, and hex an. . 

The drub was ad it: mistered to inferred mice as a water suspension in 10 doses of 
2 mg kg body weight In the first part of the experiment, the effect of MTC was 
observed after the application immediately before infection of white laboratory mice 
f.VfiM muscvliuj M. and M? with .S dtspersa and during the liver phase of its multi¬ 
plication. In the second part of t.he experiment, the drug was administered to M» 
and Mi mire at the time when mature cyst stages (sarcocysts) were forming in the 
mouse muscles The control mice. MK|-MK*, were infected with S. disperse spom- 
cysts in the dree rf 100 000 sporocyste per mouse, like M|~M< mice but they did not 
receive the MTC. The experiments were evaluated after the drag administration to 
M i cir.cl M hid been stopped, i e ten weeks after the beginning. The effect of MTS 
was evaluated on the basis of the cystozotle number per 1 ml of muscle homogenate 
from both mfec:ed and control mice. 

The experiment in which MTC was administered to mice immediately after in¬ 
fect.on ithe drug was applied daily in one dose per day) clearly showed the effect of 
the drug the parasites No protozoans were found m muscle homogenates from 
M[ and M 2 mice. However, the ten-day administration of MTC at the time whei 
mature sarcocysts occurred in the host muscles did not produce any effect The 
muscle homogenates contained a similar number of cystozoites as was detected in 
control MKa and MK- mice 10—15 millions, to which no MTC was administered 

The experiments with the macrotetrolid complex showed that the drug could 
affect the infection if it is administered together with the parasites However MTC 
did not produce any effect on muscle sa'cocvsts. The sarcocysts wall apparently is 
an effective barrier between the drug and the parasite Consequently, the macro- 
tetrolid complex could be applied only :n prophvlaxis. 

Malate oxidizing enzymes and resistance of Tritrichomoiuis foetus to metronidazole 
I. H r d y 1 and J. Cerkasov-, Departments of Parasitology 1 and Physiology 2 . 
Faculty of Science, Charles University, Viniend 7, 128 44 Prague 2. 

Metronidazole susceptible (KVcl) and metronidazole resistant (KV1-1MR100) strains 
of T fnetu-: were studied with respect to subcellular localization of NADP+ specific 
malate oxidizing enzymes, e g malate dehvdrogenase (EC. 1.11.37) and malate 
dehydrogenase derarboxylating (E. C. 1.1.1.38. malic enzyme). While specificity of 
T. foetus malic enzyme for both NAD" and NADP* is kr.ov/n. NADP' specific 
tnalare dehydrogenase from this organism Is reported here for the first time (activity 
erf malate dehydrogenase was measured as oxidation of NADPH or NADH with 
oxHioacfetate) Homogenates or tricbomonad cultures in early stationary phase of 
growth were subjected to differential centrifugation to obtain nuclear, nydrogeno- 
swnal, microsomal ajid cytoplasmic fraction Each fraction was tested for NADP ‘ 
requiring malate oxidizing acbviiiu# Specific activities differed substantially :n 
ineliomduzole sensitive --it:d re-istant strains Main oorlion of specific malate oxidiz¬ 
ing uctivitv in sensitive strain was located in hvdiogenosomcs (!>05 mU mgprot ’) 
Relalively high specific activity was observed in nuclear fraction treated with Triton 
X-100 (386 mU . mg prot apparently resulting from contamination of this fraction 
by hvdroporiosomes Activity in micrcvomal fraction was negligible In the resistant 
stre.n mum portion of -meeif.e malate oxidizing activity was located m cytosol 
(83i mU . mg pi ot b Specific uctivitv of hydrogenosomal fraction was low (65 mU 
. m« prot *) Nuclear and microsomal fractions showed specific activities 121 and 
47 mU. maprot. 1 respectively. Cj’topl.-ismie and hydrogenosomul fractions were 
analv7<?d hv polyacrylamide gel gradient electrophoresis without SDS Histoohemical 
staining for NADP • requiring malate oxidizing activity showed 7 bands of active 



enzymes in the cytoplasmic fraction of both the sensitive and the resistant utrakv 
T*ie bands did not differ In electrophoretic mobility, but differences in intensity «k 
enzymatic reaction were found. In the hydrogenosotnal fraction. 8 and # bonds of 
active enzymes were identified ui metronidazole sensitive and resist* 01 strains, 
respectively. P.H7vines corresponding with the most active band of elccU■o^ , *' 0,,c * 0 & r ' }t,l ’ 
of cytoplasmic fraction from the sensitive strain were partially purified on reactive 
red agarose chromatographic column. Two active fractions were obtai^ U,JL ‘ ^ 
them was active with both malnte and oxyloaceliite cither with oxidized or reduced 
form of NADP' (malatc dehydrogenase). the second out was active with nialatc and 
MADP" only (malic enzyme). Further studies of N‘ADP< specific mola**-- oxidizirg 
enzymes in the susceptible and drug-resistant strain arc in progress. The results 
sc*s«st that the metabolic changes underlying the development of n’eti° ,1 *daz^* 
resistance arc accompanied by changes in subcellulai- localization of NAPT' specif r 
mala'.e oxidizing enzymes. 


A contribution to the demonstration of tubu’m and actin m the cortex of Pom 
mcciam. 

It. Jan fa eh. Department of Biology. School of Mecbcme. J. E. Purkyn^ University. 
662 *.? Brno. 

Tins communication presents a brief review r.f methods for determination of tu¬ 
bulin and ac(m in Paramecium, cells completed with snpie results obtained by the 
author in Paramecium caudatum. This infusorian has mo»t of its cytoskeioUi 
structure** located in the cortex which is responsible for three major biological 
functions, namely, ce]) shape determination, locomotion and maintenance of epigenu 
information. 

Tubulin and actin, an structural fylflskeleta! proteins, are the base? of micro¬ 
tubules and microfilaments, and can l>e determined by immunofluorescence, in- 
muno-ytochemixtry, separation, techniques and immune electron microscopy. All these 
techniques show several drawbacks when two necessary requirements arc to be reel 
I. eJ, preservation of the cell structure lot a state resembling an in vivo one ar.i 
presentation of the cytoskeleial structure without interfering effects «C the other 
cellular structures. The prerequisites for meeting these demands are: extraction witi 
non-ionic de*erger.t'-. permeabihzation of cells to facilitate penetration of cytoskeleta! 
markers and fixation of the cell structure, all of them being dependent on the pr> 
vision of such conditions (ion strength. pH, protease inhibition, reduction of non-spe¬ 
cific marker binding! that would ensure optimal reactions. Paramecium cells can i* 
handled as other organisms either single or in suspension or organisms attached 1 o 
a glass. Cvtoskeletal structures can be visualized :r. cells either extracted witboul 
fixation or fixed with formaldehyde before or after extraction. 

Tubulin in Paramecium was demonstrated by indirect immunofluorescence using 
a primary monoclonal Tlt-01 antibody and a secondary SwAM-FITC antibody 1 : 
ciliary axonemas. kinetosomes. transversal and suprakmetodesmal microtubules, in 
the pore of the contractile vacuole and the radial microtubules of its ducts, in the 
cytoproct and postorai microtubules of the cytopharynx 

Actin was detected with monospecific antibody prepared against actin of Xcnopy 
and combined with a SwAR-FITC antibody in the granulofibrilar mesh work, in the 
close vicinity of kinetosorr.es, in the pore of the contractile vacuole, in the cytoprwl 
around the oral apparatus and in the epiplasm of the inner alveolar membrar.* 
Accumulation of F-aclfn seen locally in the cytoplasm following mechanical in.u.-y 
of the cel! was only transient and disappeared within one hour. The amoun: :i 
actin in all of these structures was related to their physiological activity. 


Sew aspects in the life cycle of cacctdia of the genus Elmeria. 

M. Kadlecova and 2. Cerna, Department of Parasitology. Charles University 
Viruina 7. 128 44 Prague 2. 

The present study follows the previous cries dealing with possibility of sirrviu. 
of some Isospora coccidia in nonspecific hosts (Frenkel J. K. and Du bey J P 
J. Infect. Dis., 125: 69-72, 1972) and the first reports on this possibility in cocniii 
of the genus Etwria (Naclri M. and Y vcc6 P.. C R. Acad. Sei., Paris. 2.K 
219 - 221, 1.932; Corn ft 2 and Kadlecovd M., Vest, ts Spolef. tool, 53: 71 
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!!»89). 11 was r.f interest to ascertain whether the reported survivals ol highly host- 
specific EXmtria in nonspeeilic hosts were only occasional or whether a more common 
phenomenon was involved. 

Mouse coccidia Eimerw ferriai with a very short prepatent period (3—4 days), and 
goose species Eimer-ia stigmoaa. whi«e asexuul and sexual reproduction takes place 
m the nuclei, but not in the cytoplasm of hoot cells, wore used as model species for 
the srjidift' of ihe survival of intestinal Eimerur in organs of nonspecific hosts. 

• hickern and laboratory rats were used as nonspecific hosts fnr E. ferrisi. The oocysts 
' ere administered in the dose or TOO HO) sperorysts per animal Homogenates from 
lungs, liver, spleen, kidney, heart, skeletal circles, and a pari of small mtestjne were 
administered perorally to specific hosts, mice, at intervals of 2. 4, fi, and 3 davs after 
infection of nonspecific donors Tlie Infection of Mus musculo* was induced by & 
matonai from liver of chickens killed 2 days post infection (DPI) and from the lungs 
and live? s of rats killed 3 Did Chickens and white laboratory mice were used as non¬ 
specific hosts for K. stiymoja We did not manage to crunsmi'. the infection to a spo- 
cific host, ^nsliriin using organs from infected chickens However, the iniertJon was 
successful if lung and liver homogenates from mice killed 3 DPI were used. 

The above* results show that the ability to- survive in a nonspecific hcet is a 
common phenomenon also m Emu'ric cocetdia which muy be* of importance in epi- 
zootology of the infection. 


Measurement of oocysts end spectes dtffereuatron of poultry Eitneria with help of 
the Leitz T.AS PLUS image-Analyzer. 

J. Kucera and M. Reinicky, Research Institute of Peed Supplements and 
Veterinary Drugs. Jilove near Prague. 

The image-analyzer Leitz T.A.S. PLUS, connected with a TV-camera taking picture 
from Leitz Orthoplan microscope, has been used for semiautomatic measurement of 
coccidiaii oocysts with subsequent computer evaluation in order to facilitate spec.es 
differentiation ol poultrv Eunerxc in mixed cultures Parasites observed in phase 
contrasts were measured directly on computer monitor by actual magnification 5ix»X 
using a programme during which operator selected objects to be measured by touch¬ 
ing end points of oocysts lenght and width with the light pen Data from measure¬ 
ments of fjftv oocysts or one hundred ones in cultures suspected to be mixtures of 
more than three species were graphically analyzed according to oocysts size and 
shape index of different Etmenn species enabled differentiation of morphologically 
according to their length. The shape was analyzed in diagrams depisting correlation 
between shape index (the quoiticnt of length and width) and length of each indi¬ 
vidual oocyst Comparison of results with the mean values of oocysts length and 
shape index ol different Eimerta species enabled differentation of morphologically 
similar species such as E. mitts from E. acerindina, E. brunetli from E. maxima. 
and to a certain level also E. tenella from E. p raecox and E. necctrix. Oocysts of the 
later two species proved to be very similar and thus hardly distinguishable by the 
present method. 


A uric cercidtcn (ApicompleTa, Eimeriidae) from the dace (l.euciscus leuciscus ) and 
the chub fL. cephulus). 

J Luke5. Institute of Parasitology, Czechoslovak Acad Sri. BramSovska 3k 
370 05 Cesk6 Budejovice. 

An unde sen bed Eimrno so. is reported from the gut of the dace (13 out of 19 
specimens infected) and chub <2 specimens infected! from the rivers MalSe, Vltava 
and Bianice, South Bohemia. 

Most of the developmental stages were looked extracytoplasmaticuly in enlarged 
microvilli of the gut opitheli.il cells Oocysts were oval or irregular in shape 04.5— 
22.0 X 11.0— M.2 i.ml with the thin oocyst wall closely adhering to spc»x>rystfi. 
Ellipsoidal sporocysls (12,5-1-1,5 um X 4.3 — 5.$ ,urM possessed two vermiform sporo¬ 
zoites (10.0--11.5 j«m X 2.5 -3.1 nm) slightly curved along the sporoeys: wall and 
tdrratiged head to tail. T.’iev contained a single oval refrncliie body and several 
posteriorly located vacuoles. No oocysts were shed unsporulated. The exogenous 
speculation was completed afier 43 hours at 10'C and 20 'C only about 5% and l°v» 
of sp or cm Is sporulafed, respectively. 



For determination of taxoruwnic status of this enigmatic parasite further s»ua^ 
on ullrastructure of the developmental stages are needed. 


Cloning of a fresh isolate of Plasmodium falciparum and drug sensitivity character: 
lion of clones. 

P Mirovsky. Institute of Tropical Medicine. Postgraduate School of Medina 
i.nd Pharmacy, Sokol ska 12, 12000 Prague ? 

Cloning of freshly isolated Plasmodium falciparum strain from Cameroon 
pci formed by limning dilution using a rocuiture r.f infected erythrocytes on imi; 
layers of lunct.onally active roted hepatocyt*-,. rpmi 1640 supplemented with O’ 
foetal human serum, insulin, bovine serum albumin, cocticoides. D-g.uccise HOES 
and antibiotics was used in all experiments. 1% clones were isolate! from one Ire, 
isolate. Antimalarlal activity of chloroquine, quinine, mefloquine and iialoianvam- 
against clones, the ouginal isolate and culture-adapted isolate was determined u&n? 
a 42 hour radfolsoLope microdilution method. The multiplication rales of all c:wf> 
and culture-adapted isolates in asynchronous and synchronous culture were estiutale 
in th*n smears. Variations found in drug sensitivity and multiplication rate of differ.: 
clones provide a strong evidence >C heterogeneity m a single strain parasite por¬ 
tion No morphological variations could be found by light microscopy The um j 
a hepatocyte feeder layer and human fooUil scrum improves the growth of dco* 
parasites and make it possible to clone directly fresh isolates from a patient New 
Ihelws, this technique does not permit the preservation of the whole pool of te»> 
isolate clones. 

Occurrence of Rla&locystis sp i>l pigs 

M. Pakandl. institute of Parasitology, Czechoslovak Acad Sci. Branlsovskn 1 
370 05 Creke Budoiovice. 

Blcstocysiis sp. was recorded in 343 from JIG pigs examined {82,5%}. No sign, 
flcant differences were noticed ui the prevalence of Blastoeystis in pigs of differ, 
age. except for piglets up to 2 days of age, in which Jllaxtncysns sp was not prt:**. 

Blastocystis sp. from pigs was cultivated in a modified Boeck-Drbohlav ogg star' 
biphasic medium, which is the best diagnostic method. Granular aJid vacuolar fora 
appeared in the culture® The abundance of granular forms decreased with nunbr 
of passages and with the age of culture in each passage. 

Both granular and vacuolar forms contained a large central body arid a penpbrs 
cytoplasmic Saver with nuclei, endoplasmic reticulum and numerous mitochondns 
The width of the intramembraneous space between timer and outer membrane* 
the nuclear envelope was uneven, in some regions the intramembraneous space 
relatively narrow’ and in the opposite regions •> was expanded The mass of &e 
centra! body was electron lucent in the vacuolated form, and electron dense »r 
Hectronlucent granules sometimes containing electron dense centre in the granula 1 
form. No significant differences were observed m the ultrastructure of Blastocyc 
sp from pigs and Bfasfoci/stis hominis from humans 

Adult outbred laboratory- mice were successfully infected with stages of Blear- 
cystis sp from faeces as well as with culture stages 


Cochlosona — an unusual trichomonad with adhesive disc 

Z Pecks 1 . E. Xohy n k o vd 2 and J. K u I j a 3 . Institute of Parasitology, Czech-t- 
Slovak Acad. Sci, BraniSovska 31, 370 05 Cesk£ Bud£jovice‘ Institute of Tropical Ur 
diene. Postgraduate School of Medicine and Pharmacy. SokolskA 42. 120 00 Prague? 
and Department of Paras'lologv. Charles Unnerstfty. Vin.cnh 7. 122 4S Prague? 

Cochlosoma anatis Kotlan. 1923 is an a sv metrical uninucleate flagellate In habits 
large intestine of various, niostlv aquatic birds Systematically, the genus Cochfoscrw 
belongs to the family Cochlosomidae Tyzzer, 1930 of uncertain taxonomic posit r, 
Some light microscopic features suggested that these organism might be retold 
to Irichomonads <K u 1 d a and Nohvnkovfi, I973i Our electron microsc:::: 
studies proved homoloev of Cochlosoma organelles to those of trichomonads at the 
ultrasdructural level The coch'.osomid cell poshes: 1 An undulating mebrane with 
a distal marginal lamella similar to that of the subfamily Trichomonadinae. 2 s 
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trichi>monad-1lke mastlgont With kinetosome of the recurrent flagellum being in 
pei pcncLculai position to kinetosotnes of anterior flagella, sigmoidal lamellae and 
parabasal fibril associated with kine'-oaome 2, a B-type costa supporting the undulat¬ 
ing meorane, and microtubular pelta and axostyle. 3. A parabusai apparatus compos¬ 
ed of Golgi cisternae and sLrialed parabasal fibril 4. Microbody-like double membrane 
hound organelles similar to hydrogenn6omes. The adhesive disc of Cochlnsvma does 
not show any structural homology with that of Guirdia It is based on modified micro¬ 
tubules of pelta each hearing an a:-m of 9 tubular structures 3 nm in diameter. Out- 
observations of ultras cruet ore of Cochlosvma give evidence that the organism belongs 
into the order Tnchomonad.da We propose that the cochlosomid flagellates retain 
their family status within this order 

LgophiUzed antigen from Plasmodium falciparum for serological diagnostics of 
malaria 

I. Rubik .and P. M i r o v s k >*. Institute of Tropical Medicine, Postgraduate 
School of Medicine and Pharmacy Sokolska 4*2 120 00 Prague 2. 

Malaria diagnostic by indirect fluorescent antibody test lFAT is widely used mainly 
for epidemiological purposes. Antigen usually prepaved from continuous culture 
of Plasmodium falciparum has to be stored at — 20‘'C or below. This report describes 
briefly our results concecnin, preparation and use of lyophllized antigen. 

The antigen was prepared from P. falciparum clcne T9-96 isolated m Thailand. 
The parasites were cultivated continuously using modified -‘candle jar" method 
(Tracer and Jensen. 1976) Nonsynchronized culture with parasitaemia exceed¬ 
ing 7° n (mostly schizoeits) was washed 3 times with normal saline by centrifugation 
<627 X g). After the final washing the pellet was resuspended in 1% Ficoll m normal 
saline (v*v). Aliquotes of 1 ml wece filled Into glass lyophnhzation ampoules and 
processed in a lyophilization apparatus KF-30 for 48 hours at 25 "C. The lyophihzed 
antigen was stored at 4 °C and 35.5 °C. respectively, for at least two months without 
am 'oss of its activity 

One hundred and fifteen serum samples from patients living in malaria endemic 
regions were examined using both lyophilized and cryopreserved antigen of P. falci¬ 
parum. Nearly perfect correlation. between both antigens was found. Only few sera 
gave titres varving mere than in one dilution. 

The possibility to mainiain the lyophilized antigen at 4°C. at room temperature 
or in tropical climate conditions for at least two months is the main advantage of 
this antigen preparation Its use will favorite the standa-dization of serological 
studies and distribution of antigen in the field conditions This could be particularly 
important in epidemic lexical surveys evaluating Use effect of future antimalarial 
vaccine. 


Trichomonas vaginalis: Aerobic resistance to metronidazole induced in vitro. 

J Taehezy and J Kulda, Department of Parasitology. Charles University, 
Vimr-ia 7. 128 44 Prague 2. 

The aerobic type of resistance of Trichomonas vaginalis to metronidazole was 
Induced In vitro by cultivation of trichotnonads m the presence of low concentraMons 
of metronidazole under anaerobic conditions. A c vostabi'.atp of the strain TV 10-02. 
susceptible to the drug, was inoculated into the Diamond's TYM medium containing 
1 jig ml metronidazole and maintained by daily transfer for 12 weeks During this 
period the drug pressure was increased in two steps to 2 and 3 ag 'ml Tnchoinonads 
that gained the ability to grow at 3 ag’ml metronidazole under anaerobiosis proved 
to be resistant to high conccntratkais cf drug in the presence of oxygen Susceptibility 
assays with these organisms performed on microtitre plates (Meing.issner’s method) 
under aerobic conditions showed minimal lethal concentration (MLC) after 48 h 
exposure to the drug aveiagLig 21fi og'ml metronidazole The values of anaerobic 
MLC for these organisms were rather low fiSS/ig ml but higher than those for the 
parent strain determined both under aerobiosjs 4,8 pg 'ml rr anaerobierfs l.W^g'ml 
Incubation of susceptibility assays In defined gas mixture* (N. with 5°* COjlcontlin¬ 
ing different concern "ution** of O <)—tvoved that the manifestation of the 
resistance is oxygen dependent The threshold concentration of Cb at which the 
mark pH increase of MLC occurred was r»o;, (MLC — 126 ,ig‘ml.) Resistance of the 
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m vitro developed strain was confirmed in vnvo using ICR mice inoculated sub¬ 
cutaneously. The dose of metronidazole needed to cure 50% of mice (DCy>) infected 
with the resistant organism*. (LK'^ 216mg.'kg X 3) was 35 fold higher than Uiat 
needed to cure mice infected with drug susceptible parent strain <DC :(V =* fl.5 mg'kgX 

X > 

Otar results show that an aerobic type of resistance to metronidazole similar 1. 
ibnt occurring in clinical isolates of T. vaginalis from patients nonr^ s P ansiV£ ? F 
standard treatment, can be developed m vitro The fact that the resistance can be 
induced by* relatively low concentrations of drug is disturbing with re *a r <3 to a 
possibility of appearance of drug resistant T. roourqftj consequently jo an inappro¬ 
priate metronidazole regimens in patients. 

indicator value of freshwater Vaginicolida* (Ciliafa. Peritricha). 

V. Slddelek, Department of Water Technology and Environmental Englneennfi 
University nf Chemical Technology. Prague 

Fourteen >yvecies of freshwater family of Vagimcc.lidae were classified indicators 
of saprobity. The saproblc valence in 10 balls for 5 levels of limnosaprobity x = rer.> 
o = ftligo-. b — beta-meso-, a — alpha-meso-. and p = poJysaprobity, the indicative 
weight of species I, and the individual saproblc Index S, were given. During the lad 
two decades there is a striking adaptation of some species to the new environments' 
conditions, i e. increasing organic pollution and eutrophication, so that, several 
species can be found even in the activated sludge and other modes of the biologic' 
purification. 


Taxon 


Cotltufivi mmihitn Stoker 
CtUhurriia imberbi* Elimit«-rg 
Phtlycnl'i hwgieoUif* Tv*’nt 
Plnlffcnh i fvuventa Frornrntel 
Pyncoht ' tffinui Kent 
Pyiirclf An Gruber 
Thwirnfa JeUicvhiOi O F Muller 
Thui'colfi l-rilicmiann Stokes 
Thiutcolo txmiUg Book 
Thurtcola variformn Hamniann 
I aginicoln rrytrailina Ehrenberg 
I'ngmicoki wg/.mta 0. F. Muller 
Vaginicola tlriata Fromer'el 
Vagimcolo lincta Ebrenbcrg 
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Determination of viability of Giardia intestinalis cysts. 

V. Toirtroufl. Department of Microbiology, University Hospital, Srob&rova % 
TOO 42 Prague 10. 

Three methods used for determination of viability of Gtardia mtasUnalts cysts were 
compared 

l. in ntTO exeystation method after Bingham (1979). 

2 Eosm staining method. 

3 Fluorogenic staining method with fluorescein diacetate and propidium lod.d- 
(PI) after Schupp ar.d Erlandsen (19871. The experiments were came: 
cut with fl samples of cysts obtained from fresh feces of 5 humans Cysts we:* 
purified bv sucrose gradient centrifugation, adjusted to concentration 1 X 10 " cysts 
per ml and stored at 5^0 until used. The samples were assayed in parallel by 
above three methods in 7 days intervals until depletion of cysts. 

The results can be summarized as follows Using eosin and fluorogenic mining 
methods characteristic difference in viability of the cysts were found among tic 
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samples which remained unchanged for several weeks. Different samples obtained 
from the sarue person showed also different percentage of viable cysts. The percen¬ 
tage of cysts capable to excyst was consistently lower and not in a good correlation 
With percentage oi viable cysts detected hy means of staining methods Proportion of 
exeysted cysts increased within the first two weeks after their isolation and declined 
thereafter. Few cysts, however, retained their exeystation ability over one year 
A good agreement was observed and statistically confirmed m detection of non-vinble 
cysts by staining with eosin and PI. Non-viuble cysts could also be recognized 
moip h olog i cal 1 y. Estimation of viable cysts using fluorogeme dyes revealed sub- 
population of unstained or black cysts representing in different samples 1>—90 % of 
total number of the cysts. The black cysts did not change thdr colour even alter 
restating or repeated staining. 

In conclusion: Application of staining methods can indicate viability l>£ cysts in 
each sample of Ginrdia mxestinalis cysts. Part of the population judged to be viable 
by sfaming methods can Oe induced to excy.st in vitro. There is, however, always 
a significant prcfiortion of cysts in the sample which appear to be viable by staining 
methods but are unable to excyst. 


Enzi/matic a '/a lysis of culture forms of fish trypanosomes 

P. ZajiCck and H. Peck ova, Institute of Parasitology. Czechoslovak Acad 
Sci.. BraniSovska 31, 370113 Ceske Budfcjovice. 

Sixteen strains of trypanosomes were isolated from hlnod of 10 specie; of fresh¬ 
water fish all but u<ie being captured m ponds and rivers of South nohemia fF-soj- 
luctas, Rultlus rutilns. Sc<rrd>nlus erythrophthalmus , Abramig bra mo, J)Hrcif tyopr^aa. 
TiaCu tinea, Cfirassius auratus, C. carassinus, Cyprinus earpio, and Perea fluviatilis). 
The strains were characterized by enzymatic analysis using disc electrophoresis on 
5% acrylamide gel For the analysis, six enzymes (ADfr, LDFf, MDII. ME. OGPDH. 
and GP1) were selected, because their respective activities exceeded the puiative limit 
oi sensitivity ol the system employed (0,080 «mol ml -1 min -1 ) The most variable 
enzymes were ADIT and LDlT (7 and 6 enzyme patterns, respectively), whereas MDII. 
Gr»PL>H, and GPI showed the same pattem in all analysed strains 
The cluster analysis indicated a very high degree of similarity among analysed 
strains, even among those isolated from phylogenetically distant hosts. Moreover, no 
correlation between enzyme pattem and host species was found 


Serodiopuosij of cmebicsis. 

D. ZitDVa 1 , M Zastfra 3 , and J. pokorn^, Doport.mem of Microbiology, 
University KospilaL Srobarova 48, 1 OO 42 Prague to 1 , and Institute of Hygiene and 
Epidemiol c^y 2 . 

The combination of two serological methods, botli sensitive and specific, is re¬ 
commended to compare the presence of antibody titreo In sera from patients witli 
extra intestinal amebiasis. In this study, indirect hemaylutina’.ion ( JHA) and indirect 
fluorescent antibody method (IFATI were compared. 

For IHA. commercial kit for senxhagnosis of amebiasis from Behring (Amebiasis, 
Ruagent Kit) was used. For IFAT, trophozoites of two strains of Eniamo?b u histolytica 
origmally isolated in agnotobiotic cultures from asymptomatic cysts earners were 
used to prepare antigen. Briefly, the trophozoites fixed in 1% (v/v) neutral P-noal¬ 
dehyde-PBS (pH 7.21 for 1 hour were washed three times with PBS fp<H 7.2) The 
trophozoites suspension was dropped on glass slides and dried at 30 °C. Antigen 
preparations were then stored at — 20 °C until used. Sorum samples collected for 
5 years were obtained from 255 foreigners comming from areas endemic for amebiasis 
and 401 Czechoslovak retumeers from abroad Most of the patients were symptomatic 
with symptoms similar to those of either intestmnl or exlrainteslma! amebiasis An 
IHA test was performed directly according instructions ot Boh ring. Sera for IFAT 
were diluted with PRS (pH 7.4) starting from l • 18 dilution 

Examination of fiiQ sera for antibodies to Entamoeba histolytica by ITT A and IFAT 
revealed 51 t% tn be negative and 6 . 1 % positive by both techniques. negative 

by IHA, but positive by IFAT. 13.7% positive by IIIA. but negative by IFAT IHA 
gave higher antibody titras in 18%. while IFAT in 2% of sera examined 28 2% of 
sera from Czech oslw.ok citizens and 47.0% of sera from foreigners were positive in 



1FAT, while 1HA Rave positive results m 2S.2% of Czechs and 60.H^ 0 of foreign^ 
Post-therapeutical reexaminations of serum samples erf 7 humans within interi¬ 
or one, two and five months proved the persistence of serum antibodies mostly 
the same antibody Utrefi. 

It is evident ttiut negative results erf serological methods cannot exclude presence 
rrf finMmni'ba huiolytico cysts «n large intestine. Serological tests are Therefore ot 
value for detection of mva&ive amebiasis mainly. 

UUraslructure of the spore of .Vosemu oUarrhunchx. 

Z. 2izka‘ and J. Wecser 7 , Institute erf Microbiology 1 and Institute of Ento¬ 
mology 7 , Czechoslovak Acad. Sci., Prague. 

The m i crosp on d ian iVosema oiiorrhipichi Weis or was described in litfl from w 
Malphigian tubulas and the fat bouy ol adult snouth beetles Otiorrhvnchus hgu&w 
At the time it was u pest ui ailu aha and. sugar beet, m recent years u is a seriw- 
pest of hops The inuteriul was Irom a single infected beetle collected in the spun; 
ot Iflliil, the inlected Malphuian tubules were fixed with glutaraldehyde and OlO, 
in cacodylate buffer and embedded in Vcstopai V/. Ulixathin sections were sraitwi 
with uianyl acetate and lead nitrate and inspected iu the JfcOl, JEM 100D electro 
microscope. 

Elottgatc oval spore& measured m fresh mounts 3.8— 4 X 1 ft —2 j.m On sectiui 
they "nave u thin electron dense exospor* and a rather thick (Q.4- 05, urn) tffWisp&w'- 
endospore. On sections there are 8—10 cross sections of the coiled polar filament 
which is isofilar 0.2 in diameter. In the posterior pole is a very well fonntf 
spongioid j>osteros:»me (Golgit. its dense secretion is adherent to the coil of CllwiM"' 
The anterior end is Idled with a lamellar polxroplast with a minimum of the foaW 
part In the central pari of the spore is the germ itseir. Its nuclear complex mu. 
a spherical or oval cross sccuon (1 -1.5 *iai) is enclosed in a net of endoplasmic 
rcliculuxn in 2-5 conunuous layers. In some spores the ribosomes are grouped * 
bands which cross longitudinally the spore from the poluroplust to the Golgi ap¬ 
paratus. Compared with mlcr-Kil structures of other microspondia the spore 
JV«m cifui olierrhynchi d if id's cn its simple orcanuation of the poiaroplast with only 
the lamellar part nnd in the basket-like aitranRement of the endoplasmic rcticul'UB 
around the nucleus complex. In mature spores the differcntntion of the nucl»* 
complex was not possible. Compared with other genera of microsporidia. the electw. 
dense exospore is thin and smooth The coil of the polar filament in the poster;# 
part is oblique (up to 45’). 
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Jellfnes. R. P. S.. 1986- The AncvalTy of the Vertebrates British Museum 
(Natural History} Publication, I*ondon, 376 pp 

Professor Jefferies, a pslneozooiogtst in the British Museum's natural history 
department, works on the phylogenesis of vertebrates on the basis of the “calcichor- 
date theory-, which has originated in the author s study of rich fossil material from 
this zroup, so far mainly considered to be Echmodermata of the class Carpoidoa 
Though the Calcithordata have many features of the Chordata, they preserved 
a cuiceou* shell similar to that of the echmoderrns. They lived from the middle 
Cumbrian to the middle Devonian, i e roughly from 800 to 400 million years ago 
Much u£ the material comes fro mtbe Bohemian Ordovician ir, Czechoslovakia (the 
auitior in hts introduction expresses his thunks to two Czech scientists) 

On the basis of dozens of his papers on this group und a description of many new 
species, the author then formulates and verifies from all feasible points of view his 
carefrhordate theo-y. with regard to ail available findings in paliicomoiogy and 
evolution of chordates. in the following ten chapters 1 Tims, a history of research 
and methods and methodology of the work 2 The relations between multicellular 
organisms, Ilemichordata and Echlnodermnta 3. Extant. Acrania. Amphiuxus und 
its relatives 4. Tumcata. 5. Anatomy of adults and the bases of phylogenesis of 
RVir.g verebrstes £ Embryology of mammals and the problem of the head ?. Stem 
chordates — Cornuta. 8. Primitive crown chordates — Mitrata fi. Phylogenesis of 
deuterastomes 10. Some other opinions. 

The main part of the book consists of a cuieful analyses of morphological charac¬ 
ters ar.d an attempt to homologise them with identical or similar chat actors of the 
Chordata, fit this homologisation the greatest role is of course played by the most 
typical characters of the chordates. i e the chorda dorsalis and the branchial slits. 
The class Calcichordatn is divided by the author into two orders Cornu la with 
externa! branchial s'.its on the left side only, and Mitrata, with pairs of branchial 
slits. The Comuta, known as early as the. lower Cambrian, are considered to be the 
more primitive, and there is thus an apparent paradox, the unilateral gills being of 
earlier origin than the paired gills of the Mi‘.rates, which come from pa Iaeonto- 
logicaily younger fmds. But the author supposes that the Cornuta developed from 
a ‘dexiothetlc' ancestor, which was a descendant of the pterebranrh type of creature 
of the Celphalodiscus type. So the original symmetry gave way. in connection with 
a pelagic way of life, to asymmetry, which led on the one hand to the echinoderms 
and on :he other to the chordates 

.1 efferics also supposes the presence of a dorsal chorda, which in Balci chordata 
stretches from the cephalocaudal junction to the caudal end of the tail While in the 
Co-nuta it :s in the ventral groove of the skeleton, in Mitrata it lies riorsally. In the 
middle of the chorda, according tu the author, there was probably a longitudinal 
vessel. The localisation of the eliorda also gives rise to the author's attitude to the 
head problem. He evaluates the views of the segmentalists and antisegmentallsts, 
and himself takes the view that vertebrates developed from a type of ancestor on 
the level of the larva of tumentes with a clearly distinguishable head. He admits the 
possibility of the segmentalists view being right to some extent, however, in that 
there may be a relation between the muscular segments and the branchial slits. 

The book contains many more diseutnble views, such as the question of the parti¬ 
cipation of the entoderm in the construction of the hypophysis, the strict division oi 
mulueellulut organisms into Protostomia and Deuterostomia, eTC. In spite of the 
author's very well founded views, documented with rich palaeontological material, 
one cannot by any means consider the calcichordate theory to be generally known 
and accepted, though it is a great deal better justified than the other views on the 
origin of vertebrates (Hemichordata, Tunirata, Ceriantha, etc.). But this is a question 
which does not concern the level of the author's conception itself. It is well known 
that such wide-ranging basic theories take an average of twenty years to be accepted 
and spread at least. 

The significance of Jefferies' book and Its .scientific value lie not only in its 
formulation and development of a new theory of the origin of vertebrates, but also 
in the fact that the book presents a general review of the problem from all its 
possible points of view, and can also be used as u textbook of the methodology of 



the evolutionary approach Though the author subscribes to somewhat nne-sidec 
Hennig's cludism. the use of which he deal* with in detuil ir. introductory 
chapter, in fact he goes much further, and uses to the same extent ail available 
knowledge fmm other brunches o£ biology (zoology) in the spirit of the title of h:i 
book, for a thorough synthesis of the current slate of knowledge of- the origin ui 
vertebrates. 

V. J. A. yavtk. J- Slipka 


Holcik, J. oil.; 77 k FrenkuviUr FMr* .>/ Europe. Vol. 1, Tart II, General fuswrfiutfon Co FiAr- 
AcipcnaerifornwK. Aula-Wring Wiesbaden, 1089. 468 pp., 61 flg*„ 7S tab*. price 210,- L>M 

'Ilia work “’I’ll© Krtwhwator Fishes of Europe represents a aerie.; of 9 voliun^*. which will »• 
stepwise published by Auln-Vorlag Wiesbadon. V'ul. I (J. Holcik) was divided mtu ■ \%(■ Pun-. 
Part II was prepared by J. Holcik with a group of 12 niuiium 

Pare LI include* two e^entia) sections or follow*; A. C!.«narul Introduction to FmIhm (pp. ll* 
147) written by J. Holcik (Chapter* 1 — 4 and ?). ?. it a iu run mi (Cliaptor 5) and I). Ev.hi* 
(Chapter 6) and 11. Systematic part — AcipenserifornvK (pp. I4X -Mill) with contributions liy 
L. S. Berdichevskii (—Holcik. A. V. Pavlov. M. T. Pirogovskii. A. fj. Topov-i.T N 
Shubina. L. 1. Sokolov. E. C. Tortonese (— >. V. P. Vinil'ev, and \ L). Vlasenko. 

In Clcncral Introduction to Pi-tliet. the author* compiled all the important and current ilftt.i 
on the morphology. determination criteria, reproductive strategy and ontogeny about fish- 
unit their environment. zoogeography and history of tJie freshwater fii-h fauna of liurepe and 
u*pecta ol the come nut am of European freshwater fishes. This part i« completed by ft sirup)** 
«cy to particular families ol BumpuHn freshwater fishes and by references. 

In. Sc-’Uoxi £>. Sy*t»*inati-; part - Aoipemeriformc-i. the order Acipenaerifofmea and faraih 
AiM|«'inondiu- are charw'terwil. including: keys to iurr.il.es. subfamilies and genera and tbco. 
particular reptv-amiativaa (louil of <1 hpe.ue*) of two European sturgeon genera Uluro and 
yrfi u*r) lire iIwuk«mI For rsisv orientation in the lent and claaaiHcation of knowledges, each 5J-- 
cieM i.« Inuilrd in n uniform iimnnoi with oniumlonrig tin- following topics: synonyms. hololy|n*. 
etymology, ilnacription (morphology, knryuiyjie, piniein »|>eeiH<'iLy. oncological charuetensin'-. 
toxuii! dimorphism. viiriuiHiin, ago and Mao variability, .vubspecH*.. hybrid*], distribution (mini 
duel ion), ecology (habitat, migration*, lj.nbn.i-v . hailing habit*. longevity, growth, population 
ilynainim), reproduction biology (inimirily, gonad*. t>puwu. spawning period, spawning wibk 
mating halm*. spawning halms, early cmlogoiiy), important panmitas and disease*, oeonciw 
imports no* und literatimi. Tlurnks to this arrangoinent of the text, it is aaa> to compare dais fir 
particmlar spaciiv and also to locate still existing gaps cii the current knowledge*. 

The whole work is complemented by excellent drawing-: by M. Baradlai of Tiiorpholoficti 
Structures and Hrtniled drawings of Or id representative for each genus |//aso h>twi uni! Aeipcur* 
tturio), however. I believe that m ft work of elm type, drawings should b« preei-nl.*l for nil lltf 
opecie* and not only for llie -wilted reprwentatives of the nenera. 

The first as well as second parts of the work are complemented by extensive hat* of the liter* 
ture. particularly in tho SyefemAtic parts, which present", in addition to known works, many i*s- 
known work* of a regional importance The work is terminated by an index of gcianlilio nsmi: of 
tho order Acip*tlsenformP* ami mnex cf common name* of sturgeons (vernacular name*-). 

Lt i* to conclude Thai J. llolcik and coautliors met with success inheriting a work, which n*th- 
m»sf complete treat.;*© ft* to it* content and extent dealing with the given problem in tlm hum 
peon ichtyologicftl literature. It summarizes data from a number of author*, with their critic” 
rite*) Bleat ion and evaluation. In this way it provide* a comprehensive treatiw on the 
Acipoiucriforme* with indicating certain topics, insufficiently studied m the pant, where tn« 
know ledge* arc either incomplete or missing. 'I he work bus been accomplished thank* to tiw 
coo|XJiution ol a number o: icthyologisla from different countries and it can serve as »n exampk 
for future' publications in different branches of zoology. 

I win sure that tCe work will be useful for all the ichtyologist? and furllmr apeeialiatft in Kur«>- 
|>o«n i-ountncs ws woll as tliroughcut the world and that it will bring a eontrd>ution to a furln"t 
development oi ichtyology. 

.If. 5r9t^-i 
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Hanel /».:The variability of tho oolorution in the perch (Puma Huviatilii) 





Teiwra / Hortlgov6 M , Shalnyrna Nr. Anoploccphaloide* cf. lentrni 



PlaU* I., Fi£. 1: Pnranoplor'iihttlu leinmt Kauacli, 1952. foto. holotypu* total vie* Fig. 2 * 
Atutploatphaloides lemmi (Rausch. 1952). total preparations, foto Material from Tuimir, ho*t 
irmmuji sibiritu*. 
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Tenorn F , Honigovd M , Shalayeva -V.: AnnplocophnloidoH of. Ininim 



Plato II., A. lernmi {Haunch, 1962), SEM. Fig. 5 — anolnx and the part of atrobila, xl"' 
Fig. 6 — ecolex and the part of atrobila, ventral, X 240. Fig. 7 — the part of ‘^olex and itrobiU. 
detail, X 530. Fig 8 — ncolex and atrobila, X 180. Fig. 9 — the part of ncolex and strobila, x .’>•!• 




Tenora F.. lidrxigovd M.. Skalayeia ,V.: Anoploceplialoidoi cf. If mini 


Plata ITI., A. lemmt (Rausch. 1952) Fig. 10 totiUviow.foto.Flg.il 14. SRM Fig 11 — 
opening of genitalia, y. 300 Fig. 12. 13. 11 - different type* of not apiny cirrus, x 3000. 




Tenor a F . Huni'/m <5 V . Shnloyern S : AnopiocephaloidoB cf. lemini 




riate IV., A. Umtm (Kausch, 1052). Fig. 15 — total view, foto. Fig. 16 18. SEM. F,«. Im¬ 
part of strobila, x 150. Fig. 17 — cirrus with spines, x 5000. Fig. IS - spines of cituh, x 10 ik>» 





Vorobyeva E. r.t all.: Ultrastructural studies of fish egg membrane 


Fig. 1. Typos of egg membranes in fishes f A — Acipenser, B — Cyprynua, C Salmon, a — zoni 
radiata. b — chorion). Fig. 2. Surface of the egg membrane m the sturgeon (Aetpemer guelder » 
staedli Brandt, x 2400). Fig. 3. Surface of the ogg membrane in the sterlet (Acipenser ruth* mis L 
X2000). Fig. 4. Surfneo of tlio egg membrane in tho sig (Cortgonus Uivaretu* pidschtan (Umel > 
P! •♦e-like proeesaoH * 2000 Fig 6 Surface of the egg membrane in Riitilus friati kulum (Kamen 

sky), x 8000 . 
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Fig C Egg membrane in Cyprtn u* carpio L. subjected to carbohydrate food rat mn hh rrpr* 
wntcd the breaking, X 10 000. Fig 7 Egg membrane in Cypnnus carpio I. subjected to protein 
ration, X 10 000 Fig 8. Druse on the egg membrane of the place tPlaUrmi /dni'Mo I. ), x 1COO 
Fig ft Large perforation* in the egg rrieinbrane of the sturgeon (,4 nipr oarr quA.Irnsla^Ju Draco’ 
Pathological case in environment poluted by chemicals, x 3000 Fig. 10 Dissociation and .s*pa 
ration of secondary membrane in rieadhetised sturgeon {Aeiptnscr queldortit'icdti Brandt) 
Pathological caa*. x 150. Pig. II. Eggs of aevruga |.4ctpens*r ruthtnu. t L.) normal and tho* 
which developed on fresh cement Enlargement of x 3 is observed Fig 12 Surface of egg mxr 
bran© in Cyprinxu carpio L. deadhetisod by tolkum-powder, x 200 Fig 13 Surface of *${ 
membrane in Cypnnus carpio L. after a suden drop in temperature Canal pores widened 
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